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Designing an Interactive Tool for Rehabilitating Social Functioning in 
Individuals with Acquired Brain Injury 
 

ABSTRACT 
 

Acquired brain injuries (ABI) affect approximately 32,000 people in New Zealand each year. 

Many individuals with ABI live with ongoing difficulties in their daily lives for months or years 

following their injury, and some never fully recover. Improving social functioning by training the 

skills needed for success in social interactions is an important although often underrepresented 

part, of rehabilitation after ABI.  

 

Those who lack social functioning abilities are at risk of becoming socially isolated and typically 

have high levels of depression and anxiety. Therapy for social functioning after an ABI is limited, 

with opportunities for practise decreasing as individuals return home from in-patient care 

facilities, and training for social functioning being proportionally less focused on than cognitive 

or physical functioning. 

 

Current rehabilitation practises concerning social functioning offer individuals one-on-one 

sessions with health professionals and group therapy sessions, where individuals are assessed, 

rehabilitation plans are established and social skill related tasks are set and practised. 

Opportunities for individuals to receive this type of therapy beyond in-patient care and 

opportunities for self-practise are limited.  

 

Interactive technology could offer unchartered opportunities for administering parts of this 

training in an efficient way. The scientific literature describes several successful research studies 

that evaluated rehabilitation of ABI using interactive technology. However, these studies are 

generally focussed on the rehabilitation of cognitive and physical functioning rather than the skills 

needed for social functioning. 

 

The research presented in this thesis follows the design of an interactive tool for rehabilitating 

social functioning in individuals with ABI. It focuses on background research, the user-centred 

design and creation of a design prototype, and a preliminary validation of the prototype. A 

systematic literature review of related work was carried out and background research was 

analysed. The findings from best practise recommendations, scientific literature and primary data 

from interviews that were conducted with domain experts were also analysed. Based on these 
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collected and analysed data, design requirements, design constraints and essential features were 

identified and a concept prototype was created.  

 

The prototype of the concept, SocialMe, is an app that is designed to be accessed via tablet or 

smartphone (personal mobile device) platforms. SocialMe prompts self-reflection of the skills 

used for social interactions with the aim of improving self-awareness of deficits that affect these 

social skills and creating an opportunity to reflect on how one can improve and make positive 

change regarding them. The prototype was preliminarily validated in semi-structured interviews 

with domain experts and former patients of ABI, which included general feedback as well as 

perceived usefulness and perceived ease-of-use questionnaires.  

 

The results of the preliminary validation interviews indicated the considerable potential of the 

SocialMe intervention to be a useful tool for patients after an ABI. Feedback of the concept was 

very positive, with ratings of perceived usefulness and perceived ease-of-use questionnaires well 

above the neutral midpoint, suggesting participants found that SocialMe has the potential to be 

both useful and easy to use.  

 

The findings of this research contribute to the area of rehabilitation of social functioning following 

ABI and the use of technology-based interventions. The empirically researched design 

requirements for mobile tools for patients after ABI presented in this thesis could be a starting 

point for other technology-based interventions being designed for individuals with ABI. The 

design concept SocialMe may also have the potential to be used by people other than individuals 

with ABI for the purpose of supporting skills needed for full social functioning. Future research 

will need to be carried out to develop the concept further and evaluate its clinical significance in 

a randomised controlled trial to see if the use of SocialMe can lead to improvements in the social 

skills needed for social functioning, and to support the social reintegration of individuals with 

ABI. 

 

Key words: social skills, social functioning, acquired brain injury, stroke, traumatic brain injury, 

rehabilitation, technology, interactive tool, application. 
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INTRODUCTION 
 

Stroke and traumatic brain injury (TBI) affect approximately 9000 and 36,000 people respectively 

in New Zealand each year (Stroke Foundation New Zealand, 2019; The Accident Compensation 

Corporation (ACC) New Zealand, 2019). Acquired brain injuries (ABI) have been described as 

public health crisis’ (Langhorne, Bernhardt, & Kwakkel, 2011) that “deserve the attention of the 

world’s health community” (World Health Organisation, 2019, para. 1).  They are debilitating 

conditions which leave many individuals with ongoing difficulties in undertaking activities of 

daily living (ADL’s). They usually result in physical and cognitive difficulties, and can often 

cause difficulties with social functioning (Mayo Clinic, 2019).  

 

Through a review of the literature and current best practise documentation it is clear that physical 

and cognitive therapy in the context of ABI rehabilitation are both well researched and addressed. 

There are several examples of literature describing technology-based interventions that aim to 

improve cognitive abilities after ABI such as memory, attention and orientation (Dores, et al., 

2012; Gamito, et al., 2017; Sanchez, et al., 2019), and physical abilities after ABI such as balance, 

mobility and motor skills (Cameirão, Badia, Oller, & Verschure, 2010; Kizony, et al., 2014; 

Lloréns, Colomer-Font, Alcaniz, & Noé-Sebastián, 2011). Many of these therapy interventions 

assist in improving one’s social functioning implicitly, however only a few studies explicitly 

address the issue of impairment to social functioning after an ABI. This gap in the research is the 

primary focus of this thesis: designing a technology-based intervention (interactive tool) that aims 

to improve social functioning in individuals with ABI.  

 

Social functioning is defined as the ability of a person to interact successfully with other people 

in various environments such as at work, during social activities and in relationships with partners, 

family and friends (Bosc, 2000). Social skills are defined as the skills involved in being able to 

have successful social interactions, achieve one's goals, collaborate with others and control 

emotions (OECD Skills Studies, 2015). Deficits to these skills are a common result of ABI and 

can have severe negative outcomes for individuals. Deficits to the skills needed for social 

functioning commonly lead to loss of relationships and friendships, as successful communication 

is integral in the maintaining of relationships and participation in social activities (McDonald, 

Togher, & Code, 1999). The deterioration of interpersonal connections also creates an increased 

risk of depression in individuals with ABI (Bhogal, Teasell, Foley, & Speechley, 2003). 
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Rehabilitation technology is a relatively new, but significantly growing field of clinical 

rehabilitation. Technology can offer a useful, accessible and effective way of delivering or 

enhancing rehabilitation. Schultheis & Rizzo (2001) describe Virtual Reality (VR) in particular 

as “an affordable tool that offers consistent yet modifiable ecologically valid testing and training 

environments tailored to individual needs” (p. 307) in the context of rehabilitation. Technology 

also has the potential to increase intensity and duration of therapy as well as patients’ motivation 

and active participation (Schenk, Colonbo, & Maier, 2013). 

 

This research follows the development of a technology-based interactive tool design that 

addresses the rehabilitation of social functioning after ABI. The design of this interactive tool 

follows user-centred, goal directed and participatory action research design methodologies, being 

informed and validated through semi-structured interviews and questionnaires with domain 

experts in ABI rehabilitation. 

 

RESEARCH QUESTIONS 
 

The following questions drove the design part of this research project: 

1. What are the current best-practice recommendations for rehabilitating social functioning 

after an ABI? 

2. What are the main skills for social functioning that need to be rehabilitated in 

individuals who have had an ABI? 

3. Who is involved in this rehabilitation?  

4. What research has been done regarding technology-based interventions that help 

rehabilitate social functioning after ABI? 

5. What are important factors to consider when designing technology-based interventions 

for individuals with ABI? 
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CHAPTER 1. BACKGROUND 
 

This aim of this chapter is to provide a detailed background of the key information needed to 

answer the research questions detailed in the introduction. A background on ABI and the key 

terms that are applicable to this research were investigated and are provided as well as the effects 

stroke and TBI can have on an individual, with a focus on social skills, social participation and 

social functioning. Also included is an overview of relevant data from the current best-practice 

recommendations for ABI rehabilitation regarding social functioning, research on relevant 

technology-based interventions, and a systematic literature review focusing on technology-based 

interventions specific to improving social functioning in individuals with ABI. 

 

Data in this chapter was collected through analysis of current best practice recommendations, 

relevant web-based materials, official guidelines for ABI rehabilitation and scientific literature. 

Scientific literature was collected from a range of research repositories including the Cochrane 

Library, Embase, Medline, PsychINFO, Clinicaltrials.gov, ANZCTR, Compendex (Indexes 

ACM and IEEE) and Scopus. The Mayo Clinic's Understanding Brain Injury: A Guide for 

Employers (2011) provides an in-depth description of ABI, its range of causes, its effects and 

how it is currently managed. This guideline was used, alongside official guidelines used in New 

Zealand and Australia, to research the current rehabilitation best practice recommendations for 

ABI included in this chapter. 

 

1.1 KEY TERMS 
 

ACQUIRED BRAIN INJURY 
 

ABI refers to brain injuries that are acquired after birth and affect an individual’s brain 

functioning. Stroke and traumatic brain injury (TBI) are categorized as ABI’s, however, ABI’s 

also cover a wider range of other non-degenerative brain diseases (Mayo Clinic, 2011). The 

interactive tool design developed in this thesis will be specifically designed for use by individuals 

with stroke or TBI. The term ‘ABI’ in this thesis refers exclusively to these two conditions. 
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STROKE OR CEREBROVASCULAR ACCIDENT 
 

A stroke or cerebrovascular accident occurs when there is a sudden interruption of blood flow to 

a person’s brain. This could be caused by a clot (ischemic stroke), or haemorrhage (haemorrhagic 

stroke) (see Figure 1.1). During a stroke, oxygen supply to the brain is interrupted and causes 

damage to the brain tissue. Stroke is a leading cause of death and permanent disability in New 

Zealand and 65% of people who have strokes will not make a full recovery, continuing to live 

with disabilities (Stroke Foundation New Zealand, 2019). 

 

 
Figure 1.1: Types of Strokes. Sourced from: (Sparks, 2019). 

 

EFFECTS OF A STROKE  

 

The most common effect of stroke is Hemiparesis, the impairment or paralysis of one side of the 

body. This occurs on the opposite side of the body to which the stroke occurred in the brain, for 

example if the stroke occurred on the left side of the brain, the individual's right side of body will 

show impairment (Mayo Clinic, 2019). Individuals who have had a stroke may experience various 

limitations in range of motions including, visual function, fine motor skills, gross motor skills, 

reaching and manipulation. As a result of these physical limitations a person who has had a stroke 

can find it hard to accomplish ADL’s. This can have a negative effect on social life resulting in 

depression, social isolation, loneliness in life and overall loss in social functioning and with that, 

the quality of social interactions, social skills and social participation (Carroll, Cassidy, Holm, 

Kraus, & Coronado, 2004).  
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Anxiety after stroke is common and can be disabling. Chun, Whiteley, Dennis, Mead, & Carson 

(2018) investigated the associations between anxiety after stroke and anxieties in relation to 

dependence, quality of life and social participation. The study showed that the effects of anxiety 

after stroke can be severely disabling with those participants suffering from anxiety being more 

dependent, having poorer health-related quality of life, and being more restricted in their social 

participation (Chun, Whiteley, Dennis, Mead, & Carson, 2018). 

  

TRAUMATIC BRAIN INJURY (TBI) 
 

Traumatic Brain Injury (TBI) occurs when an external force causes an alteration to brain function. 

This external force can be in the form of a blow, shake or jolt to the head or body (see Figure 1.2) 

causing damage to brain tissue (Carroll, Cassidy, Holm, Kraus, & Coronado, 2004). In New 

Zealand around 36,000 people a year have TBI’s (Headway Brain Injury Auckland, 2019). 

 

 
Figure 1.2: Types of Traumatic Brain Injury. Sourced from: (Sante Physique, 2017). 

 

EFFECTS OF A TRAUMATIC BRAIN INJURY 
 

The effects of a TBI are similar to the effects of a stroke. The resulting damage from a TBI can 

cause impairments to an individual both physically and cognitively. The effects of a TBI can 

range significantly depending on the amount of damage to the brain. Some ongoing social 

problems include: difficulty with maintaining a level of concentration, problem solving, and 

personality changes (Carroll, Cassidy, Holm, Kraus, & Coronado, 2004).  
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The challenges associated with these problems can cause a lack of confidence in social interaction 

which can lead to social isolation and various related mental illnesses (Carroll, Cassidy, Holm, 

Kraus, & Coronado, 2004). Overall, a decrease in quality or even complete or partial loss of one's 

skills needed for social functioning may become apparent.  

 

SOCIAL FUNCTIONING 
 

Social functioning is the ability of a person to interact successfully with other people in various 

environments such as at work, during social activities and in relationships with partners, family 

or friends (Bosc, 2000). Skills used for social interaction are important for people to function 

effectively in society (Craig Hospital, 2019). Damage to the frontal lobe, where emotion and 

social adjustment as well as impulse control are localized, commonly results in the need to relearn 

these skills needed for social functioning (Stroke Foundation Australia, 2015).  

 

Retrieved from the Stroke Foundation Australia’s website, To learn or not relearn social skills? 

shares the perspective of the partner of and individual with ABI:  

He’s changed so much since the head injury. He used to be easy going and got along with 

everyone. Now he is very opinionated and obsessed with little issues. He lost all his 

friends and continually loses jobs due to arguments. He complains of other people’s 

intolerance but it is his intolerance that gets him into arguments in the first place! He 

expects me to support him when I don’t agree with him, then loses his temper when I 

gently try to show him the other person’s side of the story. (Stroke Foundation Australia, 

2015) 

 

From this is passage it is clear that loss/deficit of the skills needed for social functioning can have 

negative effects not only for the individual with ABI, but also for people around them. 

 

SOCIAL SKILLS 
 

Social skills are also known as non-cognitive skills, soft skills or character skills. They are the 

skills involved in having the ability to have successful social interactions, achieve one's goals, 

collaborate with others and control emotions (OECD Skills Studies, 2015). This includes skills 

that are verbal and non-verbal, interpersonal and intrapersonal.  

 

Verbal communication is human interaction through the use of words (Chandler & Munday, 

2016), whereas non-verbal communication is any form of communication other than verbal 
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including non-vocal gestures, and ‘body language’ (Matthews, 2007). Interpersonal skills are 

used in communication an individual has with one or more other people (Kent, 2007). They can 

include team work, respect for others and language skills. Intrapersonal skills are the skills and 

communications that an individual has within their own mind, these could include feelings such 

as adaptability, self-control and perseverance (OECD Skills Studies, 2015). Social skills are more 

often associated with interpersonal skills, however because intrapersonal skills can contribute to 

the outcome of a social interaction they will be included in the scope of skills needed for social 

functioning for this research project. 

  

SOCIAL PARTICIPATION 
 

Social participation is related to social functioning and social skills, both of which affect the 

success of an individual’s social participation. Throughout scientific literature social participation 

is commonly observed as a tool to measure the strength of a person’s social skills and social 

functioning (Piškur, et al., 2014). The following two tools are typically used as references to 

measure social participation. 

 

THE COMMUNICATIVE PARTICIPATION ITEM BANK 
 

 

Communicative Participation is defined in the Communicative Participation Item Bank (CPIB) 

as the ability and action of taking part in interactions where knowledge, information, ideas or 

feelings are exchanged with other people. The CPIB includes scales such as the general short 

form (see Figure 1.3) for measuring communication participation in individuals with a wide range 

of disabling conditions (Baylor, et al., 2013). 

 

THE HOME AND COMMUNITY SOCIAL BEHAVIOUR SCALES 
 

 

The Home and Community Social Behaviour Scales (HCSBS) provides scales to measure social 

competence in both intrapersonal and interpersonal competencies. The HCSCS provide several 

different behaviour scales, with examples of behaviours that can be observed and measured such 

as peer relations, self-management and compliance, defiant/disruptive behaviour and 

antisocial/aggressive behaviour (Merrel & Caldarella, 2012). 
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Figure 1.3: The Communicative Participation Item Bank: General Short Form. Sourced from: 

(Baylor, et al., 2013, p. 1205). 

 

SOCIAL CONFIDENCE 
 
 

Confidence by definition is the feeling or consciousness that your actions will achieve positive 

results (Merriam-Webster, 2020). Therefore, in this project, social confidence is defined as the 

feeling or consciousness that one’s social interactions will result in their intended outcomes.  

 

A relevant study in this area collected qualitative data through interviews on what confidence 

means to people who have had a stroke (Horne, Lincoln, Preston, & Logan, 2014). These data 

provide some insight into the needs of individuals who have had a stroke. The following are 

extracts from interviews completed in the study: 

 

“Confidence is doing something you want to do, when you want to do it” (Horne, Lincoln, 

Preston, & Logan, 2014, p. 4). 

 

“It’s some way of going back to normal life. Being confident to leave the house, walking 

again, trying to talk…” (Horne, Lincoln, Preston, & Logan, 2014, p. 4). 
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Clinical messages concerning confidence that resulted from this study were that confidence is 

important to all individuals who have had a stroke regardless of the severity. And that when 

individuals are successful in daily social activities it appears to lead to a more positive self-belief.  

 

MOTIVATION 
 

 

Gard (2013) gives definition to motivation as the factors involved in driving and sustaining human 

behaviour. Motivation is a commonly discussed theme in ABI rehabilitation and the identification 

of an individual's motivational factors has shown to improve rehabilitation outcomes (Gard, 

2013). It is important to understand motivations to be able to have empathy for the problems, 

needs, pain points and goals of individuals with ABI (Pyae, Luimula, & Smed, 2015).  

 

Through a review of literature, Gard (2013) identified a range of motivating factors particular to 

rehabilitation: 

 

Individual factors that increase motivation:  

• Interests. Doing something one is interested in.  

• Attitudes. One having a positive attitude. 

• Needs. One’s need for social contact or achievement. 

• Realistic expectancies. One having realistic expectancies for the future. 

• Perceived self-efficacy. One having a sense of self-efficacy. 

• Self-confidence. One having a sense of self-confidence. 

 

Factors within rehabilitation that increase motivation: 

• Clear goals. Having support to formulate one's own goals and being goal oriented. 

• Value-clarification. Having awareness of values that may influence one’s decision 

making. 

• Social support. Having social contact with others in similar situations, receiving feedback 

from people and feeling empathy. 

• Participation in treatment. Whether or not an individual participates effectively in 

rehabilitation treatments. 

• Locus of control. Feeling a sense of control in treatment situations. 

• Communication and cooperation. Having good communication and cooperation between 

therapist and patient (Gard, 2013).  
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Pyae, Luimula, & Smed (2015) identify several motivational factors specific to stroke 

rehabilitation for their design on an applied gaming system. They identify social contact as well 

as social support as ways of improving an individual's level of motivation throughout 

rehabilitation. The study also makes clear the importance the patient-therapist relationship and 

the use of this relationship to bring about recovery and readjustment, stating that “positive 

feedback, encouragement and support from the therapist are important for stroke patients to gain 

confidence” (Pyae, Luimula, & Smed, 2015, p. 3). Finally, the study states that providing clear, 

useful information and addressing individual needs and customisation can be highly motivational 

for individuals with ABI. 

 

RELEVANT HEALTH PROFESSIONS 
 
 

After discussing the research topic with an ABI domain expert, the following three professions 

were highlighted as relevant to the research project. 

  

CLINICAL PSYCHOLOGY 
 
 

Clinical psychology is a psychological specialty that provides mental and behavioural health care 

for individuals and their families. Within ABI rehabilitation the clinical psychologist’s role is to 

provide psychological support throughout the rehabilitation process, through diagnosis of issues 

and prescription of rehabilitation techniques (American Psychological Association, 2008). 

  

SPEECH AND LANGUAGE THERAPY 
 
 

Similarly, to the role of the clinical psychologist, the speech and language therapist provides 

support in a similar way however, in specialised treatment of conditions that affect 

communication and the speech. Speech and language therapists also specialize in treating 

individuals with eating and swallowing difficulties. The goal of speech and language therapy is 

to help in enabling people to communicate to the best of their ability (Royal College of Speech 

and Language Therapists, 2020). 

 

OCCUPATIONAL THERAPY 
 
 

Occupational or vocational therapists are trained in giving occupational therapy which is a 

common part of rehabilitation for ABI. Occupational rehabilitation is grounded on the “belief in 

the dignity and worth of all people” (Vocational Rehabilitation Association of Canada, 2020, 

para. 1). This form of therapy addresses a person’s functional, psychological, developmental, 

cognitive and emotional impairment. It is typically goal-based and is closely aligned with ideas 
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such as ‘return to work’ and ‘social reintegration’. Occupational therapists help individuals return 

to employment, a role within the community or family, or help to increase an individual's quality 

of life (Vocational Rehabilitation Association of Canada, 2020). 

 

1.2 CURRENT REHABILITATION PRACTISES 
 

The current practice recommendations for rehabilitation in relation to training social functioning 

were analysed to identify main themes, successful aspects and any aspects that may be in need of 

improvement. This was achieved by consulting the current health guidelines/best practice 

recommendations for stroke and TBI available in New Zealand and Australia.  

 

CURRENT BEST PRACTICE RECOMMENDATIONS RELEVANT TO SOCIAL 

FUNCTIONING, FOR STROKE 
   

The Clinical Guidelines for Stroke Management (Stroke Foundation Australia, 2019) provides 

current best practice recommendations based on the best available evidence to assist in decision 

making and management of stroke. Each section includes recommendations supported by health 

professionals on the most effective interventions for rehabilitation.  

  

Several recommendations of best practice are included for the rehabilitation process. Among 

these, goal setting is strongly recommended. According to the guidelines the goal setting process 

should be initiated by health professionals and should involve both the individual with ABI and 

their families/carers. These goals should be ‘client-centred’ and clearly communicated so that 

they are easy to understand and to keep (Stroke Foundation Australia, 2019, Chapter 5).  

 

The guideline also recommends that individuals who have difficulties performing ADL’s or who 

have communication and language difficulties should be fully assessed and then prescribed 

specific therapy on a case-by case basis by a speech and language therapist. These individuals 

should be prescribed family education, support, counselling and therapy sessions with health 

professionals depending on their need and as required (Stroke Foundation Australia, 2019, 

Chapter 5).  

  

The guideline section on managing complications presents the steps currently in place for the 

treatment of individuals who have suffered mood disturbance after a stroke. This can include 

depression and anxiety, which are common among individuals with ABI and typically come hand 
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in hand with loss of the skills needed for social functioning. The guidelines recommend that this 

situation is assessed and diagnosed through a clinical interview with a speech and language 

therapist. Recommendations to prevent or improve mood disturbance after stroke, include the use 

of psychological strategies such as problem solving and motivational interviews (Stroke 

Foundation Australia, 2019, Chapter 6).  

 

CURRENT BEST PRACTICE RECOMMENDATIONS RELEVANT TO SOCIAL 

FUNCTIONING, FOR TBI 
  

Traumatic Brain Injury: Diagnosis, Acute Management and Rehabilitation, Evidence-Based Best 

Practice Guidelines (The Accident Compensation Corporation (ACC) New Zealand, 2009), 

provides the current best practice recommendations for TBI rehabilitation and descriptions of the 

types of rehabilitation services available for individuals with TBI in New Zealand. Sections 

considered particularly relevant to the research are chapters on rehabilitation: assessment and 

interventions. 

 

Similarly to the assessment of individuals with stroke, individuals with TBI who have 

communication and language difficulties should be fully assessed by a speech and language 

therapist (The Accident Compensation Corporation (ACC) New Zealand, 2009, Assessment). The 

guidelines recommend that a communication rehabilitation program, which is customised to fit 

each individual should be prescribed and should consider the individuals communication style, 

communication participation prior to their TBI, and cognitive issues they may have as a result of 

TBI. The customised communication rehabilitation program should provide opportunities to 

rehearse communication skills in natural situations, should include family and carers, and should 

provide any aids needed to manage communication difficulties, where appropriate. 

 

The recommendations for improving performance in daily living tasks include an individual 

having a personalised rehabilitation program designed for them (The Accident Compensation 

Corporation (ACC) New Zealand, 2009, Interventions). The importance of having a customised 

program to suit the needs of an individual is apparent in these guidelines. These customised 

programs should promote independence in areas such as self-maintenance and ADL’s. 

Individuals with TBI should be given several opportunities to practise skills to do with daily living 

in realistic contexts, “all daily living tasks should be practiced in the most realistic and appropriate 

environments” (The Accident Compensation Corporation (ACC) New Zealand, 2009, 

Interventions, p. 32), and a personalised program should promote activities in the individual's 

normal environment as often as possible. 
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The guideline includes a section on equipment and technology, which describes the current 

recommended practices surrounding the use of these technology-based interventions for 

rehabilitation (The Accident Compensation Corporation (ACC) New Zealand, 2009, 

Interventions).  These Best Practice Guidelines cover the following topics in relation:  

 

Prescription and Accessibility 

“Prescription of equipment should take account of any cognitive and behavioural deficits 

and their constraints on the person’s ability, or their carer’s ability, to use the equipment 

safely and appropriately” (The Accident Compensation Corporation (ACC) New 

Zealand, 2009, p. 32). 

 

Sharing of Information 

“People with TBI should be given information about changes in technology relevant to 

their needs” (The Accident Compensation Corporation (ACC) New Zealand, 2009, p. 

32). 

 

Support and Assessing Vulnerability 

“Careful consideration of the appropriateness of technology for individuals who may be 

vulnerable, such as people with symptoms of disinhibition or impaired judgement, is 

required” (The Accident Compensation Corporation (ACC) New Zealand, 2009, p. 32). 

 

RETURN TO WORK 
  

A major theme within current rehabilitation of both stroke and TBI, is ‘return to work’. Work can 

provide an individual with purpose, daily structure, social contact and an improved sense of well-

being, and returning to work is often an important goal for individuals with ABI (Stroke 

Foundation New Zealand, 2020).  

 

In New Zealand there are a number of resources available for assistance with returning to work 

after an ABI. The Stroke Foundation has a return to work service which is freely available to all 

‘working age’ individuals, and vocational support is available from The Accident Compensation 

Corporation (ACC) and the Ministry of Health (Stroke Foundation New Zealand, 2020). 

 

A research study covering a range of interventions used to promote work participation after an 

ABI states that there is a need for further research into such interventions, as with existing 

interventions the number of individuals successfully re-engaging in professional activities is low 
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(Brouns, Espinoza, Goudman, Moens, & Verlooy, 2019). Brouns, Espinoza, Goudman, Moens, 

& Verlooy (2019) claim that despite ‘return to work’ being recognized as an important goal for 

individuals with ABI, there is insufficient evidence of the effectiveness of current interventions 

that promote professional re-integration. However, current rehabilitation programs are found to 

have potential advantages especially when customised to an individual's needs as is apparent in 

best practice recommendations (The Accident Compensation Corporation (ACC) New Zealand, 

2009). 

 

GROUP THERAPY 
 

Another major theme within current rehabilitation of stroke and TBI is group therapy. Group 

therapy rehabilitation is a proven, successful and cost-effective technique for practising social 

interactions and training social skills after TBI (Keegan, Murdock, Suger, & Togher, 2018).   

 

In New Zealand, centres for rehabilitation offer various group therapy sessions for individuals 

undergoing rehabilitation for ABI. The Active Community Stroke Programme run by the Laura 

Fergusson Trust is designed to give individuals an opportunity to strengthen physical and 

emotional skills in the aim of achieving improvements in independence and self-management 

(Laura Fergusson Rehabilitation, 2018). 

 

In a study, Keegan, Murdock, Suger, & Togher (2018) investigate the outcomes of the group 

treatment approach for communication difficulties after TBI. Group therapy sessions are useful 

in that they focus on group interactions therefore offer a good opportunity for practise of skills 

needed for social functioning, with the ultimate goal being reintegration into a community. They 

promote natural and authentic communication, and they are almost always client-centred. The 

study does find, however, that group treatment approaches are “not representative of the 

challenging environments these individuals…must navigate on a daily basis” (Keegan, Murdock, 

Suger, & Togher, 2018, p. 2).  
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1.3 RELEVANT APPLICATIONS OF TECHNOLOGY 
 

Technology-based interventions have been researched widely as effective and cost-effective tools 

for providing or aiding in the rehabilitation of an ABI. As previously mentioned, many of the 

technology-based interventions in research address the rehabilitation of either cognitive (Dores, 

et al., 2012; Gamito, et al., 2017; Sanchez, et al., 2019), or physical functioning (Cameirão, Badia, 

Oller, & Verschure, 2010; Kizony, et al., 2014; Lloréns, Colomer-Font, Alcaniz, & Noé-

Sebastián, 2011).  

 

This section discusses some examples of technology-based interventions relevant to these forms 

of ABI rehabilitation (cognitive and physical rehabilitation), and provides an overview and shows 

the importance of usability testing and clinical trials of technology-based interventions. A 

systematic literature review then provides data on the current scientific literature available 

regarding technology-based interventions aimed specifically at the rehabilitation of social 

functioning in individuals with ABI. 

 

COGNITIVE AND PHYSICAL REHABILITATION WITH TECHNOLOGY 
 

There are a range of examples in the scientific literature of different technology-based 

interventions used for cognitive and physical ABI rehabilitation, as discussed below. These areas 

were researched in order to get a full understanding of technology-based interventions for ABI 

rehabilitation. The following section describes selected scientific literature of current and relevant 

studies published from 2009 onwards. 

 

Skills within the cognitive domain include attention, memory, pattern recognition, information 

processing, and orientation (Al-Qazzaz, Ali, Ahmad, Islam, & Mohamed, 2014; OECD Skills 

Studies, 2015), and skills within the physical domain, specific to ABI include mobility, sensory 

impairment, weakness or paralysis, fatigue, spasticity (stiffness of muscles), ataxia (tremors) and 

difficulties with speech (Headway, 2020). 

 

For the rehabilitation of physical skills, Cameirão, Badia, Oller, & Verschure (2010) describe a 

neurorehabilitation gaming system that supports neuroplasticity and is aimed at treating upper 

extremity deficits in individuals after stroke. The system uses VR technology and provides a 

virtual scenario titled: Spheroids. Spheroids consists of a green landscape with trees and a 

mountain range in which the user has a first-person view of their virtual arms (see Figure 1.4). 
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Within the system, virtual spheres move towards the user and have to be intercepted by the user 

through movement of the virtual arms. By doing this the user earns points that add towards a final 

score.  

 

 
Figure 1.4: Spheroids and the Virtual Environment. Sourced from: (Cameirão, Badia, Oller, & 

Verschure, 2010, p. 5). 

 
Describing another technology-based tool for physical rehabilitation, Kizony, et al. (2014) discuss 

the ReAbility video capture rehabilitation system. ReAbility is designed to provide a home-based 

tele-rehabilitation program to improve the motor and functional status of individuals with ABI. 

The system includes interaction between a remote client and a hospital-based therapist via a 

Kinect camera, providing the opportunity for the therapist to monitor rehabilitation remotely, 

therefore increasing access. The individual uses motions to control the action of specialised games 

that have been developed for the ReAbility program for example: Puzzle, where a “client reaches 

to touch puzzle pieces as they appear on the screen. Pieces are automatically placed in correct 

location when touched” (Kizony, et al., 2014, p. 363). 

 

Also for the rehabilitation of physical skills, Lloréns, Colomer-Font, Alcaniz, & Noé-Sebastián, 

(2011) study the effectiveness of a VR-based balance rehabilitation system, BioTrak, for 

individuals with ABI. The system consists of a 3D VR setting where an individual performs 

movements to reach virtual objects that are near to them (see Figure 1.5). A number of exercises 

within BioTrak are available, for example: reaching with head, reaching with hands, reaching 

with feet etc. all designed in line with principles of motor learning. The system allows for 

personalised balance training sessions and has shown to be clinically effective in improving 

balance. 
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Figure 1.5: BioTrak exercise, Reaching with Hands. Sourced from: (Lloréns, Colomer-Font, 

Alcaniz, & Noé-Sebastián, 2011, p. 271). 

 
For cognitive rehabilitation, specifically memory skills, Sanchez, et al. (2019) discuss the use of 

a socially assistive robot, NAO (SoftBank Robotics, 2020) in rehabilitation therapy for 

individuals with stroke. Their study presents an exercise where an individual is assisted by the 

NAO robot. The exercise consists of a grid of coloured circles projected onto a screen for a certain 

amount of time. After the coloured circles disappear the individual must remember where the 

coloured circles were and place special markers, recognizable to the NAO robot, in those places. 

The NAO robot is able to provide assistance, monitoring and feedback to the individual which 

could help with engagement in the therapy exercise. 

  

Dores, et al. (2012) describe a VR-based gaming system being developed titled: Virtual City 

which is designed for training the development of basic skills to perform tasks and solves 

problems that can be present in daily life. Virtual City is a first-person game where an individual 

must set tasks to accomplish and then navigate the city to complete them within set time limits. 

The user receives frequent notifications when carrying out tasks with feedback on their 

performance. The system provides individuals with opportunities to practise cognitive skills that 

can be transferred to daily life situations. 

 

Finally, Li, Robertson, Ramos, & Gella (2013) present a study that determines the effectiveness 

of a computer-based cognitive retraining program, the Parrot Software, for improving memory 

and attention deficits for individuals with ABI. The Parrot Software is an interactive rehabilitation 

program with a number of subprograms that focus on cognitive reasoning, memory and attention. 

For example, the program: Remembering Written Letters consists of a list of letters presented to 

the user on a screen. The user must remember the entire list of letters in the correct order and then 

relay their answers. Another program: Visual Attention Training tasks the user with watching a 

screen for a coloured box, which appears randomly on the screen and only for a short time. When 
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this happens, the user has to click the box as quickly as possible. These programs may be effective 

interventions for improving deficits in attention and memory for individuals with ABI. 

 

CLINICAL TRIALS AND USABILITY TESTING 
  

Clinical trials and usability testing are critical steps in the development of successful technology-

based health care applications (Friedman, Furberg, DeMets, Reboussin, & Granger, 2015; 

González-Palau, et al., 2013). 

 

Usability testing evaluates the degree to which a system can be used, and is fit to be used by 

individuals. This type of testing can be incorporated prior to a clinical trial to improve data quality 

and the patient experience with interventions, especially technology-based interventions (Moore, 

et al., 2018). According to Dumas & Redish (1993) usability testing aims to achieve the following 

five goals:  

• To improve the usability of an intervention. 

• To involve real-life targeted users in testing. 

• To give the targeted users real-life tasks to accomplish. 

• To enable testers to observe and record the actions of targeted user participants. 

• To enable testers to analyse the data obtained and refine the intervention accordingly. 

 

Friedman, Furberg, DeMets, Reboussin, & Granger (2015) define a (controlled) clinical trial as a 

study that compares the effects and value of an intervention on human beings against a controlled 

group. This type of trial must study the use of intervention techniques such as the technology-

based interventions described earlier in: Cognitive and Physical Rehabilitation with Technology. 

Other examples of interventions that can be studied via clinical trial include diagnostic, 

preventative or therapeutic drugs, regimens, procedures or educational approaches. Within a 

clinical trial these intervention techniques should be administered in a standard manner to 

participants “in an effort to change some outcome” (Friedman, Furberg, DeMets, Reboussin, & 

Granger, 2015, p. 3). Clinical trials are ‘almost always’, the most definitive method of 

determining whether or not an intervention has its hypothesised effect. 
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SYSTEMATIC LITERATURE REVIEW: Technology-Based Interventions for Social 

Functioning Rehabilitation in Individuals with ABI. 
 

INTRODUCTION 
 

This systematic literature review has been completed in support of this masters’ research thesis, 

which follows the research and development of a design prototype for an interactive tool to 

rehabilitate social functioning in individuals with ABI. The purpose of this systematic review is 

to identify literature that describes the research of technology-based interventions for the 

rehabilitation of social functioning in individuals with ABI.  

 

METHOD 
 

RESEARCH QUESTIONS 
 

The research questions used to drive this review were: 

Question 1. What technology-based interventions have been developed and studied in 

this area since 2009? 

Question 2. What were the outcomes of these studies of technology-based interventions? 

 

With respect to question 1, a description of the technology-based intervention studied was 

included in the review. The literature was included in the review if the study described a 

technology-based intervention to rehabilitate social functioning in individuals with ABI. All 

literature published before the year 2009 were excluded from the review to ensure studies were 

current and relevant. With respect to question 2, descriptions of outcome measures and outcomes 

within a piece of literature were included in the review. 

 

SEARCH PROCESS 
 

The search process (see Figure 1.6) included a manual search of eight databases accessed through 

the University of Canterbury library database, after searching these repositories, Google Scholar 

was searched for any literature that was possibly missed. This search was completed in January 

2020. A search was also repeated in May 2020 to ensure inclusion of any recently published 

studies. The databases that were searched are: Cochrane Library, Embase, Medline, PsychINFO, 

clinicaltrials.gov, ANZCTR, Compendex (Indexes ACM + IEEE) and Scopus – and then, Google 

Scholar. 
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Figure 1.6: Search Process for Systematic Literature Review. 

 

The search strategy, available in the appendix, and medical subject headings were adjusted for 

each database by the primary researcher with assistance from a communication studies subject 

librarian at the University of Canterbury library. Examples of words used in the search strategy 

are: brain injuries, stroke, social behaviour, communication, serious or applied game etc. 

 

INCLUSION AND EXCLUSION CRITERIA 
 

All types of studies were included in the review. The inclusion criteria for literature were as 

follows: 

• The literature describes an intervention for ABI’s including stroke and TBI. 

• If the study describes a trial of the intervention, participants of all ages can be included.  

• The intervention must have a primary aim of improving social skills, social functioning 

or social participation. 
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• The intervention is technology-based: uses a form of technology. 

• The literature was published from 2009 onwards. 

• The literature is published in English or a translated copy is available. 

 

The exclusion criteria were as follows: 

• If the intervention addressed focuses on physical therapy or cognitive therapy rather than 

therapy for social functioning.  

• If co-morbidity is concerned.  

• If the intervention is used for diagnosis purposes (the intervention must be for 

training/rehabilitation purposes). 

• If brain-machine/computer interfaces are involved. 

 

DATA COLLECTION 
 

The data following data was extracted from the final selection of literature: 

• The full reference. 

• The type of study (for quality assessment). 

• The type of ABI being addressed. 

• A description of the technology-based intervention including what kind of technology is 

being used, how it is used and what it aims to do. 

• The study methodology (for quality assessment). 

• The outcome of the study. 

• Conclusions and limitations of the research. 

 

SCIENTIFIC QUALITY ASSESSMENT 
 

The Quality Assessment Tool for Before-After (Pre-Post) Studies with No Control Group was 

used for the effectiveness studies, usability studies, feasibility studies and pilot studies where 

there was no control group. The Quality Assessment Tool for Controlled Intervention Studies was 

used for the randomised-controlled trials. The Quality Assessment Tool for Observational Cohort 

and Cross-Sectional Studies, was used for the cohort studies. These tools for the quality 

assessment of studies were obtained from the National Heart, Lung and Blood Institute (U.S. 

Department of Health & Human Services, 2020). 
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DATA ANALYSIS 
 

The literature included in the final selection were analysed using the NVivo software, which was 

used for the coding of themes throughout these pieces of literature. The data was analysed using 

NVivo, where it was coded into nodes:  

• Description of the intervention what kind of technology is being used, how it is used and 

what it aims to do. 

• Outcome of the study, efficacy, effectiveness, usability, feasibility, acceptability etc. 

• Conclusions and limitations of the study. 

 

RESULTS 
 

SEARCH RESULTS 
 

Table 1.1 shows the number of results from each database search in the initial search, the title 

screening, abstract screening and the final full text screening (rereferring to the prespecified 

inclusion and exclusion criteria). A total of 11 studies then underwent quality assessment.  

 Initial 

Search 

Title 

Screening 

Abstract 

Screening 

Full Text 

Screening 
Cochrane Library 33 3 0 0 
Embase 765 35 18 9 
Medline 222 11 4 2 
PsychINFO 95 1 0 0 
Clinicaltrials.org 2 1 0 0 
ANZCTR 0 0 0 0 
Compendex 

(ACM + IEEE) 
6 0 0 0 

Scopus 1 1 0 0 
Totals 1124 52 22 11 

 

Table 1.1:  Systematic Literature Review Search Results. 
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The titles of the results of initial searches (n = 1124) were screened by the primary researcher 

with a random selection of fifty titles being screened by a secondary researcher to ensure correct 

use of the inclusion/exclusion criteria in the screening and to validate the primary researchers’ 

decisions.  

 

The abstracts (n = 52) were then screened by both the primary researcher and a secondary 

researcher and disagreements were solved through discussion.  

 

After abstract screening, the primary researcher screened the full texts (n = 22) for 

inclusion/exclusion criteria. Three studies described interventions that did not have a primary aim 

to improve social functioning in individuals which meant they did not meet the inclusion criteria. 

One study focused on video games as a means of assessment of social functioning which met the 

exclusion criteria. One study described a treatment plan that was not technology-based so did not 

meet the inclusion criteria. 

 

After the full texts were screened for inclusion/exclusion criteria, the primary researcher assessed 

the quality of the studies from the remaining publications (n = 11). 

 

QUALITY ASSESSMENT RESULTS 
 

Quality assessment involved analysis of the scientific literature by the primary researcher. 

Questions from the aforementioned quality assessment tools were used when analysing the 

literature. 

 

For studies that involved randomised controlled trials, questions such as “was the method of 

randomization adequate (i.e., use of randomly generated assignment)?” and “were study 

participants and providers blinded to treatment group assignment?” were answered. For studies 

that did not involve a control groups, questions such as “was the study population clearly specified 

and defined?” and “was a sample size justification, power description, or variance and effect 

estimates provided?” were addressed. And for cohort studies, questions such as “were 

eligibility/selection criteria for the study population prespecified and clearly described?” and 

“were all eligible participants that met the prespecified entry criteria enrolled?” were answered. 

The full list of questions for each quality assessment tool can be viewed in the Appendix. 
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All questions were answered with either yes, no, cannot determine or not applicable to study. 

These were determined by the primary researcher. If a study had clearly stated and shown 

evidence of an answer to a question, a yes would be assigned. If a study had not addressed or not 

reported the data relevant to the answer of a question, a no would be assigned. If a study had made 

some comment regarding the answer to a question but had not supplied evidence or statements 

directly addressing it, a cannot determine (CD) would be assigned. If a question was not relevant 

to a study, for example: some studies were pilot studies which meant they had only a small number 

of participants for preliminary investigation of an intervention, questions regarding sample size 

were not relevant, a not applicable to study (NA) would be assigned. 

 

After quality assessment, three studies were excluded from the final literature selection. These 

three studies were not included in the detailed discussion because they were determined to be of 

low quality (see Table 1.2). The final selection of literature (n = 8) was then analysed and data 

extracted and synthesised for discussion. 
 

 
Table 1.2: Quality Assessment of Scientific Literature. 
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DISCUSSION 
 

This section discusses the answers to the research questions: Question 1. What technology-based 

interventions have been developed and studied in this area since 2009? And, Question 2. What 

were the outcomes of these studies of technology-based interventions? The studies included in 

this systematic literature review describe research of a range of technology-based interventions 

(see Table 1.3). From a number of tablet-based interventions to VR-based videogames, VR-

multitouch technologies and videoconferencing. The literature used in this review only included 

studies published after 2009 to ensure relevance to current research. 

 

Study Intervention  

Janssen et al. Effect of tablets use throughout rehabilitation. 

Kolk et al. VR and multi-touch technology applications. 

Pugliese et al. RecoverNow. Tablet-based and integrates therapy-based apps. 

Mallet et al. RecoverNow. Tablet-based and integrates therapy-based apps. 

Grechuta et al. Videogame-based group therapy, table top touch surface. 

Llorens et al. VR-based rehabilitation gaming system. 

Hoover & Carney Integration of tablets and therapy apps into rehabilitation. 

Rietdijk et al. TBIconneCT. Therapy via videoconferencing. 

Table 1.3: Types of Interventions. 

Janssen et al. (2016) ran a trial that investigated the effect that tablets as an intervention can have 

on post-stroke quality of life, which includes measurement of various social skills. The 

intervention group received access to and training for use of tablets and were given tablets to take 

home for one month after being discharged from inpatient care, the control group was not given 

access to tablets. One month after discharge participants were blindly assessed using the Stroke 

and Aphasia Quality of Life (SaQOL) scale, which is an interview-administered self-report scale 

that provides insight into areas such as self-care, work, personality and social roles (Hilari et al., 

2003). This study did not describe a specific program, software or therapy tasks/activities 

assigned to individuals, instead it focused specifically on the effect of use of tablet devices 

throughout home rehabilitation. The intervention group who had access to tablets showed 

significantly better quality of life one-month post discharge. 

Hoover & Carney (2014) discuss the integration of an Apple iPad into the treatment of aphasia 

(impairment of language). The study looks at the use of an iPad for aiding the treatment of dyadic 

interactions (between a pair of individuals) and in group treatment including social groups such 
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as a toastmaster's group and a debate/news group. During dyadic treatment, the iPad is used as a 

tool for showing images and explaining them to a communication partner. Within the 

toastmaster's and debate/news group, the iPad is used as a tool for visual support and to cue speech 

output as needed. A number of available apps were integrated into therapy, an example being 

iTherapy/Constant Therapy. This app allows a therapist or health professional to assign various 

therapy tasks for cognition and language, taking into consideration specific goals their clients 

may have. They have the ability to monitor performance and update assignments remotely. The 

study also saw the iPad integrated into supporting homework (see Figure 1.7), aiming to 

encourage individuals to continue with home practise and personalised tasks from home. 

 

Figure 1.7: iTherapy: Supporting Homework, Assisting with an iPad. Sourced from: (Hoover & 

Carney, 2014, p. 35). 

This study provides a summary of participant performance after therapy integrated with an iPad 

(Hoover & Carney, 2014). Targeted measures – where a change was expected to occur in a 

participant based on their goals and deficits were measured and pre-/post use of iTherapy revealed 

significant improvements in these. Skills were also evaluated using linguistic, functional and 

quality of life measures. The results showed statistically significant improvements in each of these 

areas with pre- and post-intervention measures. 

The intervention RecoverNow was referred to in two studies, Mallet et al. (2016) and Pugliese et 

al. (2019). Both describe feasibility studies for RecoverNow, a tablet-based app which aims to 

deliver speech and cognitive therapy for individuals who have had strokes. This intervention sees 

participants assigned tablet-based therapeutic apps by their therapists. These apps are specific to 
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each individuals therapy needs and once assigned became available to them on the RecoverNow 

tablet. App’s used within RecoverNow were focused on training stroke-induced deficits related 

to communication, cognition, and fine-motor ability. Mallet et al. (2016) record the use of an app 

within their study called Conversation Therapy by Tactus Therapy Solutions (2020) (see Figure 

1.8). This app was used to target mild language and cognitive communication deficits, and sees 

users answer questions related to visuals of social situations.  

 

Figure 1.8: Still from Conversation Therapy. Sourced from: (Tactus Therapy Solutions, 2020). 

Within the RecoverNow platform, therapists have the ability to assign and monitor each 

individual's daily therapy schedule. As feasibility studies, efficacy or effectiveness of this 

intervention was not reported however in both studies insight is provided into retention and 

participation rates. Mallet et al. (2016) reported an in-hospital retention of RecoverNow rate of 

97%, with one individual declining to continue as he found the technology challenging. 83% of 

the participants were able to spend the recommended one hour per day using RecoverNow. 

Pugliese et al. (2019) reported tablet usage habits of both in-patient and out-patient participants, 

with less positive results. RecoverNow was determined to be feasible however only 3/30 

participants completed the three-month trial of the intervention, and overall, participants used 

RecoverNow for only 50% of the days that they could have been engaging in therapy. Barriers to 

the system that were identified may be useful in explaining these low adherence rates, they 

included participants disliking the app content, participants finding the app content too difficult 

to use, difficulty with focus and reading and language barriers. 
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Rietdijk, Power, Brunner, & Togher (2019) present a study that investigates the use of telehealth 

to deliver social communication training after TBI. Telehealth is the use of information and 

communication technologies such as videoconferencing to deliver health care when patients are 

not in the same physical location as care providers. The intervention described, TBIconneCT is a 

modified version of an existing program, TBI Express, which is designed to practice and improve 

social interactions. TBI Express, is a 10-week program which involves an individual participating 

in a weekly group session, a weekly individual session and home practice tasks. Content within 

these sessions includes: structured role-plays, conversational practise and review social 

interaction recordings to identify communication difficulties. TBIconneCT aims to replicate the 

TBI Express program via the videoconferencing software Skype.  

Two participants took part in the study which measured the impact of TBIconneCT on 

conversational skills, self and other-report of communication skills, self-report of communication 

confidence, quality of life and social participation (Rietdijk, Power, Brunner, & Togher, 2018). 

The study also reports feasibility measures of the intervention. Reporting on conversational skills, 

the study was unable to demonstrate the effect of the intervention on either participant due to an 

unstable baseline pattern of data in the pre-intervention phase. However, both participants and 

their communication partners reported positive change in communication skills, and both 

participants reported improvement in communication confidence from pre-intervention to post-

intervention. Quality of life measures reported statistically reliable positive change in cognition, 

self, daily life and autonomy scales. One participant showed meaningful positive change for 

casual conversation skills and the other showed clinically meaningful positive change news-

related conversation skills. As a measure of feasibility, both participants and their conversational 

partners reported the experience of using Skype as positive, communicating that using Skype was 

“easy and they had no concerns about privacy or security issues” (Rietdijk, Power, Brunner, & 

Togher, 2018, p. 101) 

A study by Grechuta, Rubio, Oller, Pulvermüller, & Verschure (2016), follows the design and 

development of a VR-based language rehabilitation tool integrated with a rehabilitation gaming 

system. The study investigates whether this kind of intervention can create positive changes in 

communicative behaviour in individuals who have had a stroke. Within the gaming system there 

are two participants. The two participants are in a shared ‘virtual room’ which includes a table 

with objects on it in front of both participants (see Figure 1.9). The participants must select an 

object from the table and verbally request that object from the other player – the other player 

should understand the request and pass the correct object. If the social interaction is successful 

both players earn a point within the game.  
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Figure 1.9: ‘Virtual Room’. Sourced from: (Grechuta, Rubio, Oller, Pulvermüller, & 

Verschure, 2016, p. 247). 

 

Communication skills in both participants were measured pre- and post-intervention. Participants 

were also asked to complete a system evaluation questionnaire with questions regarding the 

patients’ opinion on the intervention, its usability, functionality and design (Grechuta, Rubio, 

Oller, Pulvermüller, & Verschure, 2016). Improvements in communication skills were observed 

in both participants. Self-ratings on communication increased from pre- to post-intervention by 

14.7% and 27.9% in the participants. Both participants’ opinion on the intervention scored highly 

with a maximum score on the system evaluation questionnaire being 112, and participants giving 

the intervention an average score of 99.

A study by Kolk et al. (2019), reports on the effect of using VR and multi-touch technology 

applications during the rehabilitation of sociocognitive skills in children with ABI. Multi-touch 

technology is a form of human-interface technology which allows multiple people to interact with 

the touch surface simultaneously. Diamond Touch Table and SnowflakeMT (Multi Touch), both 

multitouch-multiuser table top devices, were used in the study. An application titled NoProblem! 

which is used for training communication skills was implemented through the Diamond Touch 

Table. The application provided tasks related to discussion and role playing for starting, 

continuing, changing, and ending conversations. The SnowflakeMT application aims to train 

executive functioning and cooperation skills by providing educational tasks. One task in particular 

involved children using cooperation skills to draw a picture together, agreeing on the drawing, 

distributing tasks and then naming the picture together. VR-metaphors in the MediqVR software 

via an HTC Vive VR device was used for training social skills, anxiety and emotion perception. 

And finally, different social scenarios such as bullying, were displayed through video processing 

to train social attention and Theory of Mind abilities. 
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Participants were evaluated for social skills pre- and post-intervention (Kolk, et al., 2019). The 

study reports improved executive, cooperation negotiation and manual skills in participants when 

working in a team environment. Participants showed development of communication, language, 

metacognition and coping skills in social situations. Results also showed that training via both 

Multi-touch technologies enabled participants to acquire new communication and language skills 

and helped them to cope with difficult social situations. The use of video and VR training resulted 

in positive change in “intuitive and natural communication, social attention, emotional attitude, 

verbal skills, nonverbal and gestural behaviours, and decreased social anxiety” (Kolk, et al., 2019, 

p. 330). 

 

A videogame-based intervention that is also implemented through a table top touch surface is 

discussed in a study by Llorens, Noé, Ferri, & Alcañiz (2015). The study looks at integrative 

videogame-based group therapy for improving self-awareness, social skills and behaviours in 

individuals who have had TBI’s. The intervention consists of a touch screen ‘game board’ which 

participants interact with by touching the different elements presented on the board (see Figure 

1.10). Players are divided into two teams where each team aims to get to the top of a mountain 

within the game first. In order to move up the mountain teams must answer questions based on 

social functioning correctly – interacting with a multitouch table. These questions cover four 

categories:  

• Knowledge: Anatomical and pathological matters. 

• Reasoning: Situational exercises. 

• Action: Role playing exercises. 

• Cohesion: Jokes and sayings. 

For example, a question may be “your friends are talking at the same time and you cannot follow 

the conversation. What do you do”? (Llorens, Noé, Ferri, & Alcañiz, 2015, p. 3). 

 

 
Figure 1.10: Participants Interacting with the Videogame. Sourced from: (Llorens, Noé, Ferri, 

& Alcañiz, 2015, p. 4). 
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The Self-Awareness Deficits Interview (Fleming, Strong, & Ashton, 1996) was used to measure 

each participants’ awareness of deficits and their functional implications (Llorens, Noé, Ferri, & 

Alcañiz, 2015). The Social Skills Scale was used pre- and post-intervention therapy to measure 

each participants’ social skills. The study reports that participants benefitted from use of the 

videogame-based intervention across all clinical measures. Improvements were seen in planning 

skills, perception of deficits and perception of the implications of deficits. 31 participants 

exhibited disturbed social interaction skills at base line and post-intervention this number 

decreased to 14. Acceptance of the videogame-based intervention was high. 

CONCLUSION 

It is generally acknowledged in the scientific literature that the rehabilitation of social functioning 

after stroke or TBI is an important area in both current practise and research. It is also 

acknowledged that different forms of technology provide useful and effective tools for 

implementing or aiding this rehabilitation, increasing accessibility for individuals and as a result, 

their participation. This systematic literature review gives an overview of the current studies that 

involve technology-based interventions which aim to improve social functioning in individuals 

with ABI.  

A range of technology-based interventions have been discussed, from tablet-based interventions, 

to those that make use of video conferencing, to VR-based and videogame-based interventions. 

In general, the studies reported positive outcomes for participants.  

Among tablet-based interventions, reported outcomes included significant improvements in 

linguistic, functional and quality of life measures and generally high usage and retention rates. 

Barriers were identified to explain any low retention rates which included dislike of app content 

and difficulty of use. Studies that addressed tablet-based interventions commented on the increase 

of accessibility tablets provide and the opportunity that they create for independent, home-based 

therapy practice - and the ability for therapists to monitor this remotely. 

Videoconferencing technology could be a promising tool for administering rehabilitation for 

social functioning. Reported outcomes including positive change in communication skills, 

communication confidence and meaningful positive change in conversational skills. This 

technology also showed good levels of acceptance with reports of positive and easy experiences. 
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The reported outcomes of VR-based interventions were also positive. Studies of VR-based 

interventions reported improvements in skillsets such as natural communication, social attention, 

emotional attitude and verbal skills, and also showed decreased social anxiety. Participants 

opinions of these interventions were also generally high. These interventions did not however 

offer the same level of accessibility as tablet-based interventions, being administered in a therapy 

setting with assistance from a health professional required.  

Finally, videogame-based interventions and multi-touch device-based interventions can provide 

highly interactive opportunities for rehabilitating these skills. Reported outcomes of videogame-

based interventions included improved communication skills and high acceptance rates. 

Interventions that made use of multi-touch technologies enabled participants to acquire new 

communication and language skills and helped them to cope with difficult social situations 

A limitation that was identified is that many of the studies included in this review are either pilot 

or preliminary studies. Some studies were unable to give statistically viable results as their 

participant numbers were too low. This could imply that research in this area is relatively new 

and that more research, in particular more randomised-controlled trials are needed to gather 

statistically valid results and to discover further possibilities. 
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APPLIED GAMES 
 

After discussions with domain experts, applied gaming was identified as a concept useful in the 

development of a tool for individuals with ABI to rehabilitate social functioning. There is a need 

for research in the area of applied gaming for clinical rehabilitation due to a recent push from 

health professionals who are showing increased interest in using computer games for stroke 

rehabilitation (Pyae, Luimula, & Smed, 2015).  The design of the interactive tool was to be 

developed to include aspects of the basic learning approaches behind applied gaming (Egenfeldt-

Nielsen, 2005).  

 

Applied games also known as serious games, are games that are designed to have a primary aim 

other than pure entertainment. Applied games have advantages such as allowing users to 

experience ‘real world’ scenarios and develop new knowledge and skills, without the restrictions 

of safety, cost time etc. (Corti, 2006). Usually these games seek to bring about a change in their 

player. In the Transformational Framework (2018), Sabrina Culyba provides a reference to some 

of the ‘types of transformation’ these games can bring in an individual: 

• Knowledge, the individual knows something new. 

• Skill, the individual is able to do something new. 

• Physical, change to the individual's body. 

• Disposition, change to the individual's feelings. 

• Experience, change to the individual's personal story. 

• Behaviour, the way the individual acts is changed. 

• Belief, the individual's sense of what is true is changed. 

• Relationships, the individual's social interactions are changed. 

• Identity, the individual's sense of self is changed. 

• Society, the world around the player is changed. 

 

For this project the primary changes that the interactive tool will aim to bring about in its users 

will be based on disposition, behaviour, relationships and identity.  

 

The following are some examples of applied games. 

 

Merchants is a serious game designed by Reiner Knizia which aims to train negotiation and 

conflict resolution skills (see Figure 1.11). The game is set in the context of 15th century Venice, 

where the user plays the role of a young merchant training to improve their skills. A number of 
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‘cases’ are set as tasks to the player that translate to business skills that can be used in real life 

scenarios, for example: secure a business loan, resolve a client conflict or hire a highly regarded 

manager (ARC Institute: Internal Audit Strategy, 2020). 

 

 
Figure 1.11: Still from Merchants, Negotiation Applied Game. Sourced from: (Game Learn, 

2020). 

 

“Social learning made easy” (The Language Express, Inc, 2020), The Social Express is an applied 

game developed by The Language Express Inc (see Figure 1.12). The game is aimed at training 

social skills in children and young adults. The gameplay involves a number of programs or 

‘webisodes’ that address common social scenarios such as conversations and group participation. 

The player makes decisions that will change the results of each story, with the aim of creating 

positive outcomes (The Language Express, Inc, 2020). 

 

 
Figure 1.12: Still from The Social Express. Sourced from: (The Language Express, Inc, 2020). 
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Full Code is a medical simulation-based serious game developed by Minerva Medical Simulation, 

Inc (see Figure 1.13). The game is designed as a tool for health professionals to practise medical-

based decision making. Practising diagnosis and creation of a treatment plan is difficult as it 

cannot be done on real life patients. Full Code provides a tool where health professionals can 

access “unlimited opportunities” for simulation (Minerva Medical Simulation, Inc, 2017). 

 

 
Figure 1.13: Still from Full Code. Sourced from: (Minerva Medical Simulation, Inc, 2017). 
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POSSIBLE TECHNOLOGIES 
 

VIRTUAL REALITY   

VR is a three-dimensional computer-generated environment that can be interacted with by a 

person. The goal of such a system is to immerse its user into a realistic looking world (Burdea & 

Coiffet, 2003).  There are many advantages of using VR in a training, and research has found the 

tool to be highly motivating for its users, as well as capturing and holding attention more 

effectively than traditional teaching methods (Pantelidis, 2009). VR also allows its users to ‘learn-

by-doing', providing experience with new tools or new activities with ‘actual’ use.  

 

VR provides an effective alternative to traditional methods of administering rehabilitation, being 

cost-effective, highly interactive and motivating (Pantelidis, 2009). It also provides opportunities 

for those individuals with stroke or TBI who may have a form of physical disability, allowing 

them to undergo training from their own homes. Tyromotion is a company that develops robotic 

and computer-assisted therapy units specifically for rehabilitation. Diego (see Figure 1.14) by 

Tyromotion, is a robotic device for arm and shoulder rehabilitation that makes use of VR 

(Tyromotion, 2020). 

 

 
Figure 1.14: Diego. Motor Skill Rehabilitation After Stroke. Sourced from: (Tyromotion, 2020). 

 

AUGMENTED REALITY (AR)   

Augmented Reality (AR) is a technology which allows virtual images that have been computer 

generated to be overlaid onto a real-world environment in real time (Lee, 2012). AR “supplements 

reality” instead of totally replacing it (Azuma, 1997). Like Virtual Reality, Augmented Reality is 

a technology that dramatically changes how, where and when education and/or training can be 

carried out.  
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One advantage of using Augmented Reality over Virtual reality is that it is more accessible in 

today’s society where much of the population owns and uses smartphones or tablets. Instead of 

the need for an external device such as a VR headset, an augmented reality program can easily be 

used on a personal device. Augmented reality has been developed and used as a tool for 

rehabilitation, an example being mirror therapy for stroke rehabilitation (Hoermann, et al., 2017; 

Rothgangel, Braun, Smeets, & Beurskens, 2017) (see Figure 1.15). As with Virtual Reality 

training systems, several studies have shown that Augmented Reality systems can provide highly 

motivating, entertaining and engaging learning experiences (Lee, 2012).  

 

 
Figure 1.15: Mobile Mirror Therapy Facilitated by AR using the Tablet-Integrated Camera.  

Sourced from: (Rothgangel, Braun, Smeets, & Beurskens, 2017, p. 8). 

 

SOCIAL SIMULATION AND VIRTUAL AGENTS   

Social simulation and virtual agents are tools that can be integrated into serious games. Social 

simulations have a focus on direct interaction between multiple participants and/or virtual agents 

(Centre for Systems Solutions, 2020). Social simulation is a tool that has been integrated into 

gaming extensively, The Sims (Electronic Arts Inc., 2020) is a widely known example of social 

simulation within gaming where a player can control the actions and behaviour of characters 

within a community (Nutt & Railton, 2003). 

 

The USC Institute for Creative Technologies has developed VITA: A Virtual Interactive Training 

Agent (see Figure 1.16). The system is designed for practise of job interviews and is aimed at 

building confidence and reducing anxiety in young adults with autism spectrum disorder. The 

system provides opportunity for repeated practise of job interviewing in a ‘safe simulated VR 

environment’ (USC Institute for Creative Technologies, 2020). 

 



 
38 

 

Figure 1.16: VITA: A Virtual Interactive Training Agent. Sourced from: (USC Institute for 

Creative Technologies, 2020). 

 

1.4 DESIGN FRAMEWORK 
 

USER-CENTERED DESIGN 
 

User-centred design (Norman & Draper, 1986) involves a framework of processes that identifies 

and focuses on the users and their needs at each phase of the design and development process. 

The goal of this design methodology is to create products that are highly usable and accessible to 

their users (Interaction Design Foundation, 2020). Using the user-centred design approach, at 

each step of development four distinct phases should be addressed (Nieminen, Mannonen, & 

Turkki, 2004): 

1. Understanding the context of use for an individual using the system. 

2. Specifying that user’s requirements. 

3. Iterative development of solutions for those specific requirements. 

4. Evaluating how well the system will perform for those specific requirements. 

 

GOAL-DIRECTED DESIGN 
 

Goal-directed design (Cooper, 1999) is a ‘user-centred’ design methodology developed by Alan 

Cooper. The methodology addresses situations where a system has different users who express 

different wants and needs. The goal-directed design methodology encompasses three phases 

(Williams, 2009):  

1. Design research, which involves initial research and modelling personas and work flows.  

2. The design phase which involves drawing out plans of how the system will work, and 

how it will be used to achieve its goal. This also involves looking specifically at personas, 
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planning frameworks for their needs, the development of detailed specifications for an 

interface and the development of the actual system. 

3. The design evaluation phase. This includes evaluation of the design with its users and 

revision of the design based on the results of evaluation. 

 

PARTICIPATORY ACTION RESEARCH 
 

Participatory action research is an approach to research in communities, that emphasises 

participation and action. The methodology is based on reflection, data collection and action to 

improve situations (Baum, MacDougall, & Smith, 2006). Participatory action research is often 

used in designing for health-based systems, often aiming to create systems to improve health and 

reduce health inequities by involving people in development. This aligns well with the research 

of this study as individuals with ABI typically come from a variety of backgrounds. Similarly to 

user-centred and goal-directed design, participatory action research is based on a reflective cycle 

of real-world implementation, reflection and evaluation (see Figure 1.17). 

 
Figure 1.17: Participatory Action Research: Reflective Cycle. 
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CHAPTER 2. RESEARCH METHODS 
 

This chapter provides an overview of the primary data collection, which included domain expert 

consultation, and semi-structured interviews with health professionals involved in ABI 

rehabilitation. The analysis and results of this data collection is presented in this chapter. 

 

The findings from this primary research were used in combination with the data presented in 

Chapter 1: Background, for a process of structured brainstorming.  This structured brainstorming 

process is also outlined in this chapter. It involved sessions of structured brainstorming 

individually by the primary researcher, and together with other researchers. These sessions 

resulted in the creation of personas, a technique following the user-centred design methodology, 

identification of important factors for consideration relevant to social functioning rehabilitation 

after ABI, and design requirements for the interactive tool to be designed. 

 

2.1 DOMAIN EXPERT CONSULTATION 
 

Before conducting research to gather data informal discussions and consultations with experts in 

the domain of social functioning rehabilitation, and applied immersive game design were carried 

out to scope possibilities. Areas of qualitative research were identified that would be important to 

research further through semi-structured interviews.  

 

Thus, it was decided that the most effective way of gathering data to inform the design of an 

interactive tool for social functioning rehabilitation would be to interview health professionals 

who had experience in the area. This group was identified as being knowledgeable informants as 

they would be able to give information of current practices, the use of technology in this type of 

rehabilitation, examples of patient experience and help to brainstorm ideas for the interactive tool. 

 

2.2 SEMI-STRUCTURED INTERVIEWS 
  

ETHICS 
 

Ethics for semi-structured interviews with health professionals involved in ABI rehabilitation was 

approved by the University of Canterbury Human Ethics Committee on the 22nd November 2019 

(see Appendix for ethics documentation). Ethical approval for these of semi-structured interviews 
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included an information sheet to be given to each potential participant. This information sheet 

provided a background of the research project, the structure of the interview and what was 

expected from participants during and after the interview.  

 

Participants were informed that their identities would be kept confidential being referred to only 

as a ‘health professional’ and by their experience with ABI rehabilitation in any form of 

publication. They were also informed that interviews would be recorded on a portable recording 

device, but that this recording would only be accessible to the primary researcher (to transcribe) 

and senior supervisor, and would then be destroyed. Participants were given access to a transcript 

of their interview to be reviewed before data analysis, and were made aware that the data they 

provide could be modified or removed from the research at any stage throughout the process, but 

that this would become more difficult after the data analysis had begun. A consent form was also 

included, ensuring participants were fully informed on what taking part in the interview entailed. 

 

MAORI CONSULTATION 
 

A significant part of ethics approval involved a Māori consultation. Māori are the indigenous 

people of New Zealand; it was deemed important to include a Māori consultation as a part of this 

research project as the results of this research have the potential to impact Māori. A 

comprehensive consultation was conducted with the University of Canterbury Ngāi Tahu 

Consultation and Engagement Group.  

 

The research aims to benefit a wide range of people within the community, those with stroke and 

TBI, therefore it is highly likely that some of the people impacted would identify as Māori. As 

well as this, Māori and Pacific people are highly represented in New Zealand TBI statistics 

(Lagolago, et al., 2015), it was likely that some of the former patients recruited for the preliminary 

validation interviews, which are discussed later in Chapter 5: Validation of the Concept, would 

identify as Māori (see Appendix for Māori consultation documentation). 

 

Consultation with the University of Canterbury Ngāi Tahu Consultation and Engagement Group 

addressed several factors on how care would be taken to consider Māori values when conducting 

this research.  
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Because the research topic related to health care, under the Treaty of Waitangi the following 

principles were considered: 

• Partnership. This involved working together with Māori communities. Because the 

research could potentially impact Māori members of the community it was decided that 

it would be important to have an ongoing conversation with Māori Iwi to ensure they are 

included in/updated on the research. 

• Participation. This involved ensuring that Māori participants and local iwi would be 

involved in the research throughout its entirety.  

• Protection.  This involved the safeguarding of Māori cultural concepts, values and 

practises which were researched extensively. 

 

The following Māori values were considered relevant to the research: 

• Mōhiotanga. The sharing of information. Mōhiotanga was upheld throughout the research 

by keeping participants up to date with any developments made in the research, they also 

had the opportunity to request information. 

• Atuatanga. Paying respect to the Māori gods. Atuatanga was upheld by understanding 

that individuals have different beliefs and respecting those beliefs, as well as expressing 

interest and willingness to learn about their beliefs. 

• Wairua. One’s spiritual well-being. Wairua was upheld by ensuring that the research and 

any outcomes of the research support the spiritual well-being of those whom it may affect. 

• Maramatanga. Understanding. Maramatanga was upheld by expressing the value and 

importance of research in this area and ensuring that this is understood.  

 

With respect to conducting interviews, and the strong possibility that some participants would 

identify as Māori, domain experts were consulted about Māori values specifically relating to 

gathering qualitative data. The following Māori values were considered: 

• Whanaungatanga. A sense of belonging. This was upheld throughout the interview 

process by offering and encouraging participants to have a member of whanau (family) 

be present for support (in interviews with former patients of ABI – discussed in Chapter 

5: Validation of the Concept). The interviewer/primary researcher practised 

whakawhanaungatanga, showing participants hospitality and making them feel safe and 

welcome by greeting them at the entrance, offering them water tea or coffee etc. 

• Rangatiratanga. Self-governance. Rangatiratanga was upheld by ensuring that each 

interview participant felt in control of the situation. Participants were given enough 
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information to be able to make informed decisions about their participation in the 

research. 

• Manaakitanga. Hospitality. Manaakitanga was upheld by empowering each interviewee, 

making them feel that they were highly valued and what they had to say is beneficial and 

valuable to the study. 

 

Any kind of trauma to the head (patua te upoko), especially by another person, may well have 

resulted in an individual having both psychological trauma and physical trauma. Owing to this it 

was important to approach questioning throughout the interviews delicately, and show the 

individuals respect, gratitude and empathy. As the research topic related to the Upoko 

(head/brain), which is a sacred (Tapu) part of the body in Māori culture, Māori consultation felt 

like an important step to take to ensure proper inclusion of New Zealand's indigenous culture.  

 

RECRUITMENT 
 

Recruitment involved making contact with health professionals through The Laura Fergusson 

Trust and the research committee of ABI Rehabilitation, New Zealand. Inclusion criteria for the 

potential participants involved being currently employed as a health professional and being 

involved or having experience in social functioning rehabilitation after ABI. 

 

The Laura Fergusson Trust supplied email addresses of potential participants to the primary 

researcher. ABI Rehabilitation made contact with health professionals themselves who then made 

contact with the primary researcher if they wished to participate in an interview. Emails were sent 

to these potential participants giving background information on the project, an information sheet 

with what the interview entailed and a consent form. The potential participants were asked to 

make contact if they had any further questions or wished to discuss their involvement and send 

through a signed consent form if they wished to participate.  

 

Consent forms were reviewed on the day of the interview prior to recording starting to ensure a 

full understanding of what was involved and for participants to have the ability to make an 

informed decision about whether or not they participated. 
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PARTICIPANTS 
 

In total eight health professionals participated in semi-structured interviews (see Table 2.1); after 

eight interviews the data was found to be saturated since no new information was obtained from 

the final three consecutive interviews. 

 

Type of Health Professional Number of Participants (n) 
Speech and Language Therapist 5 
Occupational Therapist 1 
Neuropsychologist 2 

Table 2.1: Interview Participants (Health Professionals). 
 

INTERVIEW QUESTIONS 
 

Questions for the semi-structured interviews were brainstormed using the background 

information that was analysed and presented in Chapter 2: Background. Input was also provided 

by domain experts in applied immersive game design as well as speech and language therapy 

research. Three main areas of focus were decided on and covered in the interviews with health 

professionals: 

 
Current Practices for ABI Rehabilitation 

• This section included questions to identify the current practices in this type of 

rehabilitation, to learn about assessment of patients and to hear the opinions of health 

professionals on the efficacy of these interventions. These questions also aimed at 

identifying any areas in need of improvement or where potential gaps were present. 

 

Patient Experience 

• These questions were aimed at understanding patient motivations as well as some of the 

common obstacles faced by patients during rehabilitation. Health professionals were also 

asked about the main skills needed for social functioning that were usually focused on 

during rehabilitation. 

 

Use of Technology-Based Interventions 

• These questions were aimed at identifying any current technology-based interventions 

health professionals had used, whether or not they felt comfortable using such 

interventions and to understand the possible effects an ABI can have on an individual's 

ability to use devices. 
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The following are the specific questions asked during the interviews: 
 

Current Practices for ABI Rehabilitation 

How much therapy does a patient of ABI get each week during rehabilitation? 

How much of this therapy is dedicated to the improvement of social functioning/how 

much is dedicated to other types of rehabilitation such as physical rehabilitation? 

How is it decided how much therapy a patient will receive? 

How is this time allocated to categories? i.e. vocational/physical. 

How does an individual fund their therapy? 

How is therapy for social functioning delivered? Are there certain activities/tasks 

assigned to patients? 

How do you assess social functioning? i.e. how do you know who would benefit from 

social functioning treatment versus those who would not? 

Is this therapy usually delivered in a home setting or clinic/hospital setting? How is this 

decided? 

How important is the improvement of social functioning in ABI rehabilitation? 

In your professional opinion is there enough emphasis on training social skills and 

improving social functioning in treatment settings? 

Is there sufficient training in your profession to help with this kind of rehabilitation? 

 

Patient Experience 

What does success in social functioning/social interaction look like in a patient with ABI? 

How is this measured? 

In your experience what motivates patients with ABI to participate effectively in 

rehabilitation? 

What are some of the main motivations for improving social functioning for patients with 

ABI? 

What are some of the main obstacles that need to be overcome for patients with ABI 

when rehabilitating social functioning? 

What are some of the main social skills that you would aim to rehabilitate? 

  

Use of Technology-Based Interventions 

Have you made use of technology-based interventions to aid in rehabilitation of patients 

with ABI? 

If yes, please describe what these interventions aimed to achieve and how they were 

administered. 
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If yes, in your opinion, how effective were these interventions? 

If yes, can you see any opportunity for improvements/extension of technology-based 

interventions? 

If no, why not? Are you comfortable using technology in rehabilitation? Why or why not? 

Are there any important features that should be incorporated into a learning/training game 

that aims to improve social functioning in patients with ABI? 

What would a technology-based intervention need to have/be in order to be easily 

accessible to a wide range of patients? i.e. accessible through personal devices. Which 

kind of devices would be most accessible? 

How can a brain Injury effect the usability of devices like cell phones or tablets? 

What training in an interactive tool would you want as a clinician, so you would feel 

comfortable to use it clinically? 

 

RECORDING AND TRANSCRIPTION 
 

Some interviews were conducted in person, where the primary researcher would travel to the 

health professional’s place of work. Other interviews were conducted via Zoom, an internet-based 

video conferencing service. The interviews typically lasted 30-40 minutes depending on the detail 

of answers given. Conversations were recorded using a small, portable recording device. 

 

After each interview the recording file was transferred as soon as possible to an encrypted folder 

on a password protected computer in the HIT Lab NZ. After this the recording file was deleted 

from the recording device. These recording files were available only to the primary researcher 

and senior supervisor for transcription. The primary researcher transcribed these recordings into 

documents so that they could then be opened in NVivo and analysed. The recordings were 

destroyed after transcription was completed. 
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2.3 ANALYSIS AND RESULTS 
 

NVIVO ANALYSIS AND CODING 
 

NVivo, a qualitative data analysis software, was used for the analysis of the semi structured 

interviews with health professionals. Figure 2.1 shows a word cloud developed with the 30 most 

commonly reoccurring words within the interview transcription documents. The transcription 

documents were opened with NVivo where the data was systematically coded into main themes.  

 
Figure 2.1: Word Cloud from Data Analysis. 

 

Nine main themes emerged from the interviews:  

• The importance of social functioning rehabilitation. 

• Current practises in rehabilitating social functioning. 

• Funding of rehabilitation (in New Zealand). 

• What is social success? 

• Common motivations of clients. 

• Common obstacles faced by clients. 

• Targeted skills for social functioning. 

• Usability challenges faced by clients. 

• Health professional training for an intervention. 

 

The data gathered that align with each of these themes are described in detail in the section 

below (results of interviews). 
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RESULTS OF INTERVIEWS 
 

IMPORTANCE 
 

A compelling theme of the interviews, every health professional expressed how important they 

thought the improvement of social functioning after an ABI is, and that it is generally 

underrepresented in current practices. Many of the current practices address the skills needed for 

social functioning implicitly but not explicitly, and it is rare for an individual to have a focus on 

improving social functioning after ABI. 
 

“100% very important! A lot of our patients with ABI have a degree of communication 

impairment. Socially, we need those abilities to function as human beings”. - Speech and 

Language Therapist on Social Functioning. 
 

“I worry about people going into public, in order to survive you need to be able to communicate 

to a degree”. - Occupational Therapist on Social Functioning. 

 

Many health professionals relayed their experiences of seeing individuals whose social 

functioning had been impaired, become socially isolated and depressed.  
 

“If it’s severely impaired that can be what wrecks someone's life. It causes their relationships to 

fail, they lose their families and friends”. - Neuropsychologist on Social Functioning. 

 

Some health professionals expressed worry that some of their clients ‘slip through the cracks’, 

where social functioning is not addressed enough or appropriately.  
 

“You can see physical rehabilitation, it’s easy to observe progress. I worry about social skills, 

they’re so subtle and when you see a patient 1, 5 or 10 years down the track that’s what doesn’t 

get better”. - Speech and Language Therapist on Social Functioning. 

 

The interviews with health professionals confirmed that there is an area of great importance in 

rehabilitating social functioning after ABI.  
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CURRENT PRACTISES 
 

Practises differ with the model of care used at each particular therapy centre. There are a range of 

ways health professionals deliver rehabilitation therapy to individuals with ABI. 

 

ACUTE CARE 
 

Acute care occurs immediately after an individual has had an ABI. Usually in a hospital setting, 

therapy would be focussed on physical rehabilitation and executive functioning. For stroke, there 

is a focus on safe swallowing. Much of this therapy will be delivered one-on-one at the bedside 

in short sessions, depending on the individual's ability to pay attention following their injuries. 

Many individuals will suffer post-traumatic amnesia, it is after an individual emerges from this 

that cognitive and social deficits become apparent. 

 

IN-PATIENT FACILITIES 
 

In New Zealand there are in-patient care facilities specifically for people with Brain Injuries. 

After a period of acute hospital care, individuals will be assessed and either continue their 

rehabilitation at home or at an in-patient care facility. These in-patient facilities provide 

supportive environments to aid in the rehabilitation of ADL’s and promote independent living.  

 

A focus in these facilities is early adjustment to what has happened to the individual - coming to 

terms with any deficits they may have following their ABI. In a facility such as this, health 

professionals will work with individuals with injuries intensively, typically daily, to review 

progress of client-centred goals. Assessments are a significant part of reporting progress and 

creating goals. Goals specific to social functioning are less emphasised, as rehabilitating these 

skills is usually implicit in other forms of rehabilitation. 

 

AT-HOME VISITS 
  

Within a community, health professionals will travel to client’s home. If a client wishes to go out 

of the house and practise activities such as using public transport or visiting a shop, the health 

professional will accompany them. This service provides the client assistance in practising 

specific goals they may have. One health professional mentioned that it was rather uncommon 

for therapists who visit clients at home to target social functioning. 
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OUT-PATIENT FACILITIES 
 

When clients are living in the community (after leaving in-patient care) they will have weekly 

block sessions, often a block of six weeks with health professionals, but after this access to therapy 

becomes limited. On average a client may receive anywhere between 2 to 15 hours a week of 

therapy. Clients will have sessions with different health professionals depending on the severity 

of their ABI and their goals for improvement. These could include sessions with speech and 

language therapists, clinical psychologists, neuropsychologists, occupational therapists and 

physical therapists, overall an interdisciplinary team of professionals will be involved. Health 

professionals described techniques and activities sometimes used for social functioning practise, 

these included: 

 

Scaffolding Tasks 

• Setting tasks and scaffolding is a technique often used in this type of therapy. The health 

professional will assign a task to the individual with ABI for example, make your way to 

a café, approach the barista and order your favourite drink. The first time they complete 

this task, they will be accompanied by the health professional who will lead them and 

provide prompts. Afterwards the individual with ABI will be encouraged to go away and 

think about the interaction: What went well? What could you have done differently? How 

did the interaction make them feel? They will have to repeat the task altering it in some 

way each time. The health professional will slowly give the individual with ABI more 

independence, giving less and less support. 

 

Hypothetical Interactions 

• Asking questions to get the individual with ABI to think about a social interaction. If the 

health professional is aware of a particular issue the individual with ABI is having with 

social functioning, they can set up a scenario for example, “you’re sitting at a park bench 

and an old friend approaches you”. The health professional may ask questions such as 

“what would you do in this situation”, “how would you answer this question they have 

asked”. Getting the individual with ABI to describe what they would do is a good way 

of getting them to think about how they would and could, in the future, approach such 

social interactions. 
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Role Play 

• Role play is often used to practise how an individual with ABI would react in a social 

scenario. A health professional will present a situation with characters and a context and 

ask the individual with ABI to react in an appropriate way. Several health professionals 

mentioned that it is important to ensure that any practise is transferrable to skills that can 

be used in the real world. This form of social practise allows an individual to take in 

information, think about how to react and practise that reaction to a scenario that could 

occur in daily life. 

 

GROUP THERAPY SESSIONS 
  

Benefits of group therapy sessions that were identified include: providing individuals with ABI 

opportunities to interact with each other, meet people in a similar situation to themselves, practise 

the skills needed for social functioning and have a meaningful activity for their week. Having a 

weekly routine is very important for an individual with ABIs overall wellbeing. In one specific 

group therapy session described by a health professional, individuals with ABI were given 

opportunities to participate in some physical activities, other activities like cooking, craftwork 

and education all of which allow them to derive social benefits. The group will also visit cafes 

and shops, allowing practise in real-life social environments. Health professionals will be present 

at all times to provide feedback if any of the social interactions are inappropriate or could be 

improved. 

  

One health professional described a group therapy session they had completed recently where the 

group focused on the topic of social initiation. The group practised coming up with generic topics 

that could be used to start a conversation, for example “what did you do on the weekend?”, “have 

you seen any good movies lately?”. The group also practised how to finish a conversation, how 

to have small talk, how to have a difficult conversation with someone as well as strategies for 

remembering important points. 

 

HOME PRACTISE 
 

A component of home practise is almost always encouraged in situations where health 

professionals see clients for sessions at a clinic. These could be written tasks to bring back and 

discuss at the next session. A few health professionals mentioned the challenge of giving clients 

self-practise is making the activities compelling and meaningful for each individual. 
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PERSONAL DEVICES 
 

Some health professionals described clients who would use a physical object, either their smart 

phone, other personal device or a small notebook/diary as a tool to accomplish tasks. These 

objects were described as a ‘comfort blanket’ to some clients. Often younger people would use 

their smart phone whereas older clients tended to prefer using a small pocket notebook. Many 

health professionals stated that their clients used tablets frequently. Clients would use these 

devices as tools and set/write down reminders for appointments/meetings, write down 

notes/feelings/thoughts that they want to remember and would often bring these notes to 

appointments to share with their health professionals. 

 

FEEDBACK 
  

It is important for clients to remember to ask for feedback and to see the value of accepting it. 

Opportunities for receiving feedback can easily be built into tasks clients are already doing daily. 

For example, one health professional described a situation where they encouraged a client to read 

one of their magazines (that they usually read on a daily basis) aloud to her partner. The client 

was to encourage their partner to give them feedback on how clear their speech was. 

 

Self-reflection and a report from a significant other, family members or close friends were 

identified as some of the most effective ways of receiving feedback for clients. When family and 

friends are able to notice when the person makes inappropriate comments, “it’s incredibly helpful 

when they share that information with the person with an ABI, it helps them reflect and make 

changes accordingly”. - Speech and Language Therapist on Feedback. 

 

SELF-REFLECTION 
 

Self-ratings were described as being very beneficial to self-awareness. Self-ratings involve 

answering questions based on an experience for an individual to reflect on how they felt the 

experience went. Self-ratings can be formal or informal, involving physical questionnaires for an 

individual to ‘fill in’ or informal questioning by a health professional. These questions will 

usually be designed to evoke self-reflection with the aim of helping an individual understand their 

challenges and make positive change regarding them. Several health professionals stated that if a 

client knows and understands that something is not right, they are much more likely to be 

motivated to modify it then if a health professional or someone else has identified and pointed it 

out to them.  
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ASSESSMENTS 
 

Assessments are used extensively throughout rehabilitation. They provide health professionals 

with information on a client’s physical, cognitive, emotional and social abilities and needs. Every 

health professional interviewed mentioned the importance of assessment and re-assessment 

throughout the rehabilitation process, but also expressed that it was preferable to simply observe 

clients instead of using formative assessments for social functioning, the main reason being the 

difficulty in assessing such a subjective skill set. Examples of common assessments given to 

individuals with ABI were: 

 

Independent Support Needs Assessment 

• The Independent Support Needs Assessment summarises what support they need in 

which areas and helps to make decisions concerning the type and amount of therapy 

needed. This assessment is usually conducted by an Occupational Therapist, who will 

visit an individual at their home and make a formal assessment of their needs through 

questions and observations. This assessment looks at all areas of an individual's life. How 

they feed themselves, hygiene, what they do in the community etc.  

 

The Awareness of Social Inference Test (TASIT) 
• TASIT provides a systematic evaluation of social perception and emotional recognition. 

This assessment involves audio-visual displays of social interactions. Individuals are 

tasked with interpreting emotional expression, verbal and non-verbal expressions, and 

making judgements about the mental and emotional state of the speakers within the 

interactions (McDonald, 2012).  

 

Cognitive Communication Checklist for Acquired Brain Injury (CCCABI) 

• The CCCABI is a tool used by Speech and language Therapists. The CCCABI provides 

an assessment of communication difficulties including difficulties with listening, 

speaking, reading, written expression and social interaction. A therapist will interview 

both the individual with communication challenges and a communication partner (family 

or friend) - as the individual may have difficulties in recognising impairments, and 

identify any difficulties noted.  
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FUNDING 
 

In New Zealand, the Accident Compensation Corporation (ACC) funds rehabilitation and therapy 

for individuals whose ABI’s are considered accidents. TBI’s are commonly covered by this, but 

strokes are usually not as they are often not considered accidents. Other forms of funding include 

the District Health Board (DHB) and private insurance companies. Among the health 

professionals interviewed it was recognised that due to this, people with stroke do not get the 

same financial support and access to rehabilitation compared to those with TBI. 

 

SOCIAL SUCCESS 
 

Interviewees were asked what successful social functioning ‘looked like’ in individuals with ABI. 

Every health professional interviewed agreed that it is difficult to measure social success.  

 

One factor that makes this difficult is the variation in personalities, for example an individual who 

was shy and did not enjoy socialising before their ABI would have very different rehabilitation 

goals (specific to social functioning) then someone who was gregarious and had higher levels of 

social interaction before their ABI. In all cases a case history must be studied before setting goals 

and starting rehabilitation, this is to ensure health professionals are not trying to rehabilitate skills 

in an individual that was not there before their ABI. 

 

Having the ability to maintain relationships is one example provided by health professionals of 

having social success. If an individual is able to establish new relationships, and maintain both 

previous and new relationships, this is a strong sign they are having success in social interactions. 

Many of the health professionals interviewed had observed first hand individuals whose 

friendships had broken down since their ABIs, often due to changes in the relationship because 

of social communication deficits. 

 

Leaving an interaction feeling comfortable and positive was also identified as an example of 

having social success for an individual with an ABI.  
 

“You can encourage them by being positive, but it will come down to how well they’ve felt they’ve 

done”. - Speech and Language Therapist on Social Success. 

 

Having the opportunity to have positive social interactions, and then actually having positive 

social interactions are both important for keeping motivation and working towards social success. 

Most health professionals remarked on situations where they had observed individuals have 
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negative social experiences and as a result being unwilling to try again. Encouragement is 

important, in many cases the ability to have social success relies on the individual's 

communication partner being supportive and understanding during the interaction. Encouraging 

questions such as “how well do you think that interaction went?” or “did you feel comfortable 

with that interaction?” are often used by health professionals to prompt self-reflection of an 

interaction. 

 

Another commonly addressed example of social success was helping an individual with ABI to 

return to what they were doing (socially) before their ABI, or to as close as possible. Interacting 

successfully with the people they want to interact with and participating in activities they may 

have done before their ABI.  
 

“If someone loved playing lawn bowls, then just going along to the lawn bowls club – even if 

they’re not having as in-depth conversations as they used to – just the fact that they're 

participating could be counted as social success”. - Speech and Language Therapist on Social 

Success. 

 

MOTIVATIONS 
 

Individuals with ABI are motivated by a wide range of factors. These factors are commonly used 

to decide on rehabilitation goals for individuals. Throughout the interviews, all health 

professionals expressed the importance of motivation in being able to participate effectively in 

rehabilitation. Common examples of motivations for particular individuals were discussed in the 

interviews. 

 

A main motivation identified is being a part of a family or community. Many individuals with 

ABI will focus on the ‘life roles’ they had before their ABI and their goals will be based around 

them. Being a partner, parent or work colleague, can be a hugely motivating factor in returning 

to some form of normalcy within these roles.  
 

“If you’re working with someone with purpose, they will be much more likely to engage in an 

activity set for them”. - Speech and Language Therapist on Motivations. 

 

Having social connection with family, friends and people in a community was identified as being 

highly motivating. Many individuals with ABI will find the feeling of being isolated or lonely 

intolerable and will therefore be motivated to do something about it. Health professionals have 
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the role of giving opportunities to the individual to prompt social connections, and help in 

practising and improving them.  
 

“My job is to open the door for clients, say you don’t have to feel like this and then give them the 

opportunities to participate”. - Neuropsychologist on Motivations. 

 

Getting back to previous vocations such as work, a club an individual was a part of or a hobby 

they enjoyed is also a common motivation. Several health professionals mentioned that their level 

of motivation after an ABI depends on the individual's level of motivation beforehand. If someone 

was passionate about a hobby or their job then they will be highly motivated to return to it. 

 

A large part of motivation for improving social functioning is understanding that there is a 

problem. A role of the health professional is helping an individual identify that they have a 

problem.  
 

“If someone understands and can see that they have a problem it motivates them much more to 

work on it”. - Speech and Language Therapist on Motivations. 

 

OBSTACLES 
 

Individuals with ABI face obstacles that can affect their participation in rehabilitation as well as 

their ability to successfully rehabilitate their social functioning. These obstacles were discussed 

in the interviews with health professionals and common examples of obstacles were identified. 

 

Lack of awareness by the individual is an issue commonly seen by health professionals involved 

in ABI rehabilitation. As mentioned previously, if an individual with an ABI is unaware of any 

issue they are having socially, they will have trouble being motivated to improve it. The 

interviews found that in many cases health professionals see individuals with ABI who do not 

realise they have a deficit, but their family members or close friends will express worry. The 

individual will be unmotivated to improve the issue until they are able to see it themselves. A 

common way of addressing this is to prompt opportunities for self-reflection in the individual. An 

example given by a health professional involved a group therapy session where individuals with 

ABI would be given social scenarios and asked “how do you think you are going to manage in 

that situation?”, “how are you going to react?”. Then, after completing a role play of the situation 

they would be asked “how well do you think you managed?”. 
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Fear of public perception, especially if an individual has had negative experiences when in public, 

can be an obstacle hindering future participation and practise in social interactions. Health 

professionals described experiences had by clients where members of the public had assumed the 

individual was inebriated and had not wanted to interact with them for the way they were 

presenting. Individuals can have experiences like these and lose their confidence.  
 

“Being scared and worried about public perceptions will stop people from even trying”. - Speech 

and Language Therapist on Obstacles. 

 

Other health considerations associated with ABI can be obstacles that hinder an individual's 

motivation or ability to participate in their rehabilitation. Common health considerations 

associated with ABI include fatigue, memory impairment, motor impairment, speech 

impairments, post-traumatic stress disorder (PTSD) and anxiety. 
 

“Fatigue is a big obstacle for people. They won’t have the energy to make it to appointments, 

groups and therapy sessions”. - Neuropsychologist on Obstacles. 

 

Insufficient access to services caused by limited transport, finance or living in a rural location are 

common obstacles for individuals with ABI. Examples were given by health professionals where 

in New Zealand in particular, areas such as Nelson and the West Coast, individuals can have 

major difficulties accessing services. Individuals would need to travel to larger cities, 

Christchurch or Wellington. Because individuals can have a lack of access to services, they 

experience a lack of outlets for social interaction. This results in limited opportunities to practise 

skills needed for social interaction and can lead to isolation. Many health professionals recognised 

the fact that individuals do not pick up on social deficits until they are back living at home and 

no longer have as much access to therapy services. 
 

“When people go back home, they are alone and they have limited opportunities to practise – 

particularly people in rural areas”. - Speech and Language Therapist on Obstacles. 

 

TARGETED SKILLS FOR SOCIAL FUNCTIONING 
 

The following are challenges related to social functioning often faced by people with TBI and 

stroke. These were identified in the interviews as skills needed for social functioning that are 

commonly addressed in rehabilitation after ABI: 

• Having no filter/appropriateness 

             Providing too much information or not enough/over sharing or being blunt. 

Being impulsive. 
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Giving unsolicited advice. 

Being too loud. 

• Issues with topic maintenance during conversation. 

• Having trouble reading the listeners cues. 

• Turn taking. Not knowing when to speak and/or not knowing when to let the conversation 

partner speak. 

• Loss of confidence, social anxiety. 

• Fatigue, words can start to slur. 

• Frustration and impatience. 

• Having anger problems, often stemming from frustration. 

• Being overwhelmed by information and/or noise. 

• Initiating conversations, coming up with a topic to talk about. 

• Maintaining appropriate eye contact. 

• Keeping a comfortable distance between yourself and communication partner. 

• Keeping attention, focusing on a conversation. 

• Problems with physical abilities, motor impairment resulting in slurred speech. 

• Being able to ask for and accept feedback from others. 

• Fear of negative public perception. 

• Inability to interpret facial expressions. 

• Misinterpreting social cues, jokes, sarcasm, emotional language etc. 

• Not coping with changes to relationships, loss of family or friends, social isolation, 

depression. 

 

USABILITY CHALLENGES 
 

Usability challenges that individuals could have when using devices such as smart phones, tablets 

and iPads were discussed. Common usability challenges were identified. Impaired limb function 

can make it difficult for individuals to carry out simple tasks such as writing, putting input into a 

device or even holding up a device to be able to view it. Some individuals will experience limited 

concentration, information retention and information processing. These individuals may work 

better doing short bursts of activity instead of long sessions and slow clear instructions can help 

to compensate for this impairment.  
 

“It needs to be really intuitive, really clear and easy. If it’s too complicated it’s going to be put 

to the side”. - Speech and Language Therapist on Usability Challenges. 
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Impaired dexterity can affect fine motor skills making it difficult for some individuals with ABI 

to be precise in their motions. The smaller the device the more difficult this can be. Some 

individuals with ABI will have trouble attending to one side of a screen, or have visual field loss 

due to a visual impairment. These people will compensate a lot by turning their head or moving 

the device to see the screen. Noise and light sensitivity can affect the way some individuals with 

ABI interact with interventions. Sensitivity to either of these features can cause fatigue or 

discomfort. 

 

Lack of confidence is often a challenge for individuals with ABI who had not used devices much 

before their ABI. Other individuals may have had a negative experience using their phone or 

similar device in the past and now do not feel confident to use it. For example, clients worry about 

saying the wrong thing over the phone or pressing the wrong button and not knowing what to do 

next.  
 

“A lot of my clients had their injuries so long ago that they had never used cell phones or 

computers so now using those devices means having to completely learn a new skill”. - Speech 

and Language Therapist on Usability Challenges. 

 

Some individuals will find the whole experience of using devices overwhelming, simplicity is 

key in compensating for this. 
 

“Some clients can get overwhelmed easily, they'll find it easier to have one or two functions, 

broken down into simple steps”. - Occupational Therapist on Usability Challenges. 
 

“Keep it simple. We want our clients to have a positive experience, enjoy using it and see the 

benefits of using it”. - Speech and Language Therapist on Usability Challenges. 

 

HEALTH PROFESSIONAL TRAINING 
 

Health professionals were asked what training they would want or require before comfortably 

using an interactive tool intervention clinically. Having an online presentation or training module 

was identified as the easiest and most effective way of introducing an intervention of this type to 

health professionals. Allowing the health professional to use the intervention themselves with 

assistance and opportunities to ask questions, would also be beneficial. 
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2.4 STRUCTURED BRAINSTORMING 
 

The systematic literature review allowed us to identify the range of technology-based 

interventions that have been studied for the area of social functioning rehabilitation in individuals 

with TBI/stroke. These studies as well as data gathered from background research and the primary 

data from the semi-structured interviews, were referred to during structured brainstorming 

sessions. 

 

In total, three structured brain storming sessions were conducted with secondary researchers, and 

several structured brain storming sessions were conducted where the primary researcher 

brainstormed independently. Figure 2.2 visualises the results of a structured brain storming 

session.  These sessions resulted in the creation of personas, identification of important themes 

for consideration when designing for individuals with ABI, and design requirements for the 

interactive tool to be designed. In later brain storming sessions these factors were considered 

when producing concept ideas for an interactive tool. 

 

 
Figure 2.2: Visualization of Results from a Structured Brainstorming Session. 
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Structured brainstorming sessions consisted of the primary researcher either independently 

brainstorming, or brainstorming with a secondary researcher. Basic Brainstorming procedures 

were adapted from Brainstorming and Beyond: A User-Centred Design Method (Wilson, 2013).  

This procedure followed the following steps:  

1. Defining the aim/goal of the brainstorming session 

2. Giving some background information, this could take some time when working with a 

secondary researcher due to the complex nature of the research 

3. Re-iterating the problem space (from the aim/goal) 

4. Individually creating ideas. 

5. After some time individually brainstorming, sharing ideas. 

6. Evaluating ideas 

7. Repeat from step 4 until a range of ideas are produced. 

 

The primary aims of these brainstorming sessions were: 

• To identify the design requirements of an intervention for individuals with ABI including: 

the problem space, the design constraints of targeted users and the essential features for 

targeted users. 

• To consider these design requirements and the research and develop a design concept. 

 

Some examples of questions that were discussed during these brainstorming sessions include: 

• What were the main issues (social skill deficits for individuals with ABI) identified in the 

research so far? 

• Who are the primary stakeholders? Identify and talk through how a tool could benefit the 

personas. 

• What platforms would be suitable for the primary stakeholders? 

• Are there any places within current rehabilitation practices that could be explored or 

developed with applied gaming? 

• Are there any ways we can take what is known to work and develop new techniques with 

applied gaming? 
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COOPERS PERSONAS 
 

The process of structured brainstorming involved creating personas based on Coopers’ user-based 

persona methodology (Cooper, 1999) which were then referred to throughout following 

brainstorming sessions. Five personas were created in total; three patient personas and two health 

professional personas. An example of a patient persona, Peter (see Figure 2.3) and a health 

professional persona, Emma (see Figure 2.4) are presented below (see the Appendix for other 

developed personas). 

 

Developing personas as a tool for user-centred design was first introduced by Alan Cooper in 

1999, in The Inmates are Running the Asylum. Personas are a way of modelling and 

communicating research about people who have been researched (Cooper, 1999). Insights and 

learnings were taken from the interviews to identify and synthesize the goals, emotions and 

motivations of the targeted users of the system. Personas of potential users; people who are 

intended to interact with the system (British Standards Institution, 2018), were developed 

systematically using this data. Each persona included: background on a patient including location, 

family, employment, hobbies and use of technology, as well as social challenges they face due to 

their ABI, and goals, which includes their hopes for how the intervention will help them in the 

short and long term. 
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Figure 2.3: Example of Patient Persona, Peter. 
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Figure 2.4: Example of Health Professional Persona, Emma. 
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The following areas were identified in the brainstorming sessions as they had been frequently 

referred to in the background research and semi-structured interviews; therefore, they were 

deemed as important to consider in the design of an interactive tool: 

• Patient / Health Professional Relationship 

• Accessibility 

• Motivation 

• Goals 

• IT Competency 

• Self-Awareness. 

 

PATIENT / HEALTH PROFESSIONAL RELATIONSHIP 
 

The relationship between a patient (individual with ABI) and health professional is considered to 

be integral to an effective rehabilitation (Lyons, 1994). This was confirmed in the semi-structured 

interviews with health professionals when describing the interaction between themselves and their 

clients.  

 

The role of the health professional in a rehabilitation context involves creating a structured 

program of rehabilitation, with prescription of activities and tasks aimed at improving social 

functioning developed in collaboration with the individual following ABI. They are a supportive 

role throughout rehabilitation with the ability to provide techniques, feedback and motivation. 

These ideas were brainstormed and visualised (see Figure 2.5) to give a better understanding of 

the patient-health professional relationship, and see which parts of it could be addressed in an 

interactive tool. 

 

Feedback loops in this visual representation of brainstorming show that health professionals view 

progress and provide feedback and motivation to their clients. Clients can also do this themselves, 

being self-aware, being able to perceive their progress and give themselves feedback.  
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Figure 2.5: Visualisation of Patient – Health Professional Relationship Brainstorm. 
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ACCESSABILITY 
 

Accessibility is defined by the British Standards Institute (2018) as the extent to which a tool can 

be used by people with a wide range of “user needs, characteristics and capabilities” (p. 12) to 

achieve goals in their own contexts of use. 

 

Throughout the semi-structured interviews, lack of accessibility was identified as a common 

obstacle for individuals with ABI to participate effectively in rehabilitation therapy. Having an 

intervention that is technology-based creates an opportunity for increased accessibility to therapy 

services (Pugliese et al., 2017) especially to those who live in rural areas, this was confirmed 

throughout the semi-structured interviews with health professionals.  

 

Location and access to transportation were identified as the main obstacles that stop individuals 

from accessing therapy services. Personas addressed this as an obstacle, with those living in rural 

areas having very limited access to therapy services (see Figure 2.6). Although having access to 

therapy through technology increases accessibility to therapy services for these individuals, the 

interviews also identified that not every individual will have access to devices and Internet. 

 

 
Figure 2.6: Levels of Access to Therapy Services (Personas). 
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MOTIVATION 
 

Health professionals involved in rehabilitation therapy commonly believe that motivation of an 

individual with ABI plays an important role in determining outcome (Maclean, Pound, Wolfe, & 

Rudd, 2000). Motivation was a common topic throughout the semi-structured interviews, with 

health professionals confirming its importance as well as giving several examples of common 

motivations amongst their clients. Some common motivations for clients included: 

• Motivation to get back to work, interest or hobby. 

• Motivation to return to a role within a family or community. 

• Motivation against negative feelings of isolation. 

 

Gard (2013) also identified these as motivating factors in rehabilitation, as previously mentioned 

in Chapter 2: Background. Setting realistic, client-centred goals that are based on an individual's 

motivations can be used as a technique to keep motivation (Wade, 2009). 

 

Motivation was also addressed in the development of personas. The persona Jake, who is a young 

man who enjoys playing rugby is highly motivated to get back to playing. And Alice and Peter 

who are both older individuals whose confidence had been knocked due to negative experiences, 

have lower levels of motivation, although Alice is still motivated to get back to work (see Figure 

2.7).  

 

 
Figure 2.7: Levels of Motivation (Personas).  
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GOALS 
 

Research in rehabilitation supports the use of client-centred goals and their correlation to 

achieving behaviour change in people (Bovend’Eerdt, Botell, & Wade, 2009). Creating client-

centred goals was identified as an important part of ABI rehabilitation by health professionals in 

the semi-structured interviews. The process of creating client-centred goals includes talking and 

building a strong relationship with the client, understanding their motivations and struggles, then 

identifying both short-term and long-term goals that are achievable by the individual. Health 

professionals will then supply structured support in accomplishing those goals. 

 

Health professionals interviewed provided some common examples of social functioning-based 

goals that their clients had. These included: 

• Wanting to communicate better with their family: “I want to communicate better with my 

partner”. 

 

• Wanting to be more involved in their children's schooling: “I want to be able to help my 

son with his homework”. 

 

• Wanting to return to or increase involvement in a community: “I want to be able to 

confidently take public transport” or “I want to be confident in going to the shops alone”.  

 

• Wanting to return to a previous hobby or interest. Wanting to pick up a new hobby or 

interest: "I would like to get back to playing cricket and socializing with my team mates”. 

 

• Wanting to return to work or vocation: “I want to go back to work and have good 

relationships with my colleagues”. 

 

The technique of setting client-centred goals throughout rehabilitation has also been identified as 

a potential way of reducing anxiety in an individual (McGrath & Adams, 1999) and improving 

an individual's adherence to therapy, and treatment plan (Playford, Siegert, Levack, & Freeman, 

2009). Realistic goals related to the interactive tool design were created for each persona based 

on the data from semi-structured interviews, with an example being: 

 

“Peter hopes the system (interactive tool) will help him feel more confident initiating 

conversations with people he doesn’t know well”. 
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COMPETENCY WITH INFORMATION TECHNOLOGY 
 

Information technology (IT) competency was identified as important to consider as, through the 

semi-structured interviews, it was discovered that IT competency among the targeted users of the 

tool will likely vary significantly. Examples were given of clients that use personal devices daily 

to assist in carrying out tasks, these included setting alarms or reminders, using the note taking 

functionality or using various apps. Some of these clients have difficulties with IT related tasks 

like remembering passwords or logins while some clients were averse to using devices because 

of worries they had such as pressing the wrong button or accidentally calling the wrong person. 

 

Many health professionals raised concern about the low levels of IT competency in older clients 

particularly those who had brain injuries before personal devices such as smart phones became 

mainstream. These individuals would need to learn the basic skills of using the device on top of 

using the interactive tool. Factors to mitigate this concern were brain stormed. Simplicity in the 

design was identified as key, as well as potentially having part of the interactive tool in the 

physical world where more traditional techniques could be used i.e. pen to paper. Other health 

professionals stated it usually was not a problem and that most, if not all of their clients had been 

willing, or even excited to incorporate the use of such devices into their rehabilitation. Stating 

that it would take some practice for individuals, and that help should be available at all stages of 

an interactive tool.  

 

Levels of IT competency were considered during the development of Personas (see Figure 2.8). 

Jake, a younger persona who has a high level of IT competency, uses a smart phone and laptop 

frequently. The two older personas, Peter and Alice, have lower levels of IT competency and they 

have some difficulties when using devices. 

 
Figure 2.8: Levels of IT Competency (Personas). 
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CHAPTER 3. DESIGN REQUIREMENTS 
  

This chapter outlines the problem space/s that were identified for the interactive tool to target as 

well as design requirements, including design constraints and essential features, to consider when 

designing the interactive tool. These elements were identified through the process of structured 

brain storming outlined in Chapter 2: Research Methods. 

 

3.1 PROBLEM SPACE 
 

Four specific problem spaces were selected during the structured brainstorming sessions to be 

examples of what could be addressed by the interactive tool, to be designed. They were identified 

as the most common social functioning deficits among individuals with ABI, both stroke and TBI. 

We looked specifically at deficits that could affect some form of social interaction. 

 

TURN TAKING 
 

Diminished turn taking skills are common amongst individuals who have had an ABI. A study 

based on conversational turn taking by Murphy, Huang, Montgomery, & Turkstra (2014) found 

that adults with brain injuries consistently showed both missed turns and miss-timed turns within 

conversations, when compared with non-brain injured peers. From the interviews with health 

professionals we know that individuals with ABI often are either, overbearing in a conversation 

and do not let the conversational partner contribute, or they are unassertive in conversation and 

do not contribute enough. 

 

Examples of situations where impeded turn taking skills influence whether or not a social 

interaction is successful are: 

• An individual having a conversation and not knowing when they should let the 

conversational partner contribute. 

• An individual having a conversation and not giving the conversational partner appropriate 

opportunities to contribute. 

• An individual having a conversation and not contributing, not answering questions when 

they are asked, and not picking up on cues from the conversational partner that indicate 

it is their turn to speak. 
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LOSS OF CONFIDENCE / SOCIAL ANXIETY 
 

Loss of confidence, particularly in social interactions often accompanied by social anxieties are 

a common result of ABI. Around 25% of individuals who have strokes will have some type of 

anxiety disorder as a result (Annoni, Staub, Bruggimann, Gramigna, & Bogousslavsky, 2006). 

Curvis, Simpson, & Hampson (2016) describe social anxiety as a fear of situations in which an 

individual may face scrutiny from others and as a result the individual avoids these interactions.  

 

Health professionals described ways clients’ social interactions were affected by a loss of 

confidence or social anxiety. A few common effects were: 

• Not participating in the same social activities as before ABI 

• Not joining new social activities, they are interested in 

• Having trouble initiating conversations 

• Not attempting tasks because social interaction is involved. 

 

FRUSTRATION / IMPATIENCE 
 

Individuals with ABI becoming easily frustrated or impatient is a common result of ABI, 

preventing individuals from having positive social interactions. The CEMM Library (2020) lists 

fatigue, loss of independence and overstimulation as factors leading to frustration in individuals 

with ABI.  

 

Health professionals described situations where individuals could become frustrated with 

themselves and difficulties they face, as well as impatient if they are not able to do something as 

quickly as they once could. Individuals can be highly emotional as a result of an ABI which can 

be a contributing factor to frustration or impatience (MSKTC, 2020). Other times individuals can 

become frustrated due to the actions of others. Having to wait for another person or task (a 

meeting, an appointment, a bus etc.), or simply not knowing what another person expects from 

them can result in a negative outburst or the individual missing out on the interaction altogether.   

 

An individual who had a stroke was described in a semi-structured interview. The individual 

became impatient easily and would only be able to wait ~5 minutes before becoming frustrated 

and expressing their frustration in a negative way. Often leaving meetings before they had begun 

or becoming angry with the people around them. 
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NO FILTER / APPROPRIATENESS 
 

Having trouble filtering the appropriateness of what is said in a conversation is a common result 

of ABI. Health professionals gave several examples of clients who had been embarrassed or 

embarrassed the people around them by saying something inappropriate. In many cases it is the 

family or friends who witness the conversation who become embarrassed, as the individual with 

ABI will often not realise they have said something wrong. 

 

Some common examples discussed were: 

• Giving over personal information, or asking over personal questions 

• Giving unsolicited advice 

• Giving an opinion in a blunt or rude way 

• Discussing unrelated tangents 

• Bringing up topics that are unrelated to the conversation. 

 

3.2 DESIGN CONSTRAINTS AND ESSENTIAL FEATURES 
 

The intended platforms for the interactive tool design are personal devices such as a smart phone, 

tablet or computer. Design constraints were established considering individuals with stroke and 

TBI and how they interact with these platforms.  

 

The design constraints for the interactive tool design are: 

• Slow information processing and/or retention. 

• Visual deficits. 

• Poor precision/dexterity due to motor skill impairments. 

• Fatigue. 

 

Essential features to be included in the interactive tool design were identified taking into account 

the design constraints identified. Accessible Player Experience Design Patterns (The Ablegamers 

Charity, 2018) were used as a reference when developing these essential features. 

 

The essential features to be included in the interactive tool design are: 

• A simple, straightforward user interface and short game play. For ease of use if 

information processing is difficult, and to make sure the interaction is not too long for 

users who suffer fatigue. 
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• Help assists throughout the game play and clear instructions that are accessible whenever 

needed. For ease of use if information processing and/or retention is difficult. Users may 

need to review current objectives to make progress.  

• ‘Undo’ options throughout the game play. For users who may need to undo decisions or 

mistakes made due to poor precision. 

• Having no time pressure within the game play. For ease of use if information processing 

and/or retention is difficult. 

• Clear text and contrasting background/foreground colours. To ensure readability for those 

with visual deficits. Auditory playback options for those who are not able to read text. 

• Multiple options for text input when needed. For users with poor motor precision who 

may find it difficult typing. 
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CHAPTER 4. DESIGN CONCEPT 
 

A design concept was developed during structured brainstorming, keeping in consideration the 

areas of importance that were identified: accessibility, motivation, goals and IT competency, and 

the design requirements. This chapter gives an overview of the design concept, the main themes 

involved and a design prototype that was created.  

 

As this design concept was in its early stages, consultation / further brainstorming with a domain 

expert (a speech and language therapist) was completed to ensure the design would be appropriate 

for its intended use.   

 

4.1 THEMES 
 

‘REFLECTIVE JOURNAL’ CONCEPT 
 

The concept of a 'reflective journal’ was established using data from the semi-structured 

interviews. Situations where a notebook or diary was being used by clients as a tool were 

described by health professionals.  The diary or notebook was described as a tool for rehabilitation 

and as a source of ‘comfort’ to clients who used a diary in their daily lives, writing down notes, 

reminders, feelings, thoughts and reflections that they want to remember. Other clients use a smart 

phone in a similar way, using a note taking app. Clients often bring their notebooks in to therapy 

sessions and share notes with their health professional. 

 

Further research was done in this area to see if the use of a diary or notebook had been previously 

studied and if it had been deemed useful to the rehabilitation process. Through a brief review of 

the literature, there were no studies found that were specific to reflective journal or diary use in 

stroke or TBI rehabilitation. However, diary-use has been studied as a tool for rehabilitation in 

general. 

 

In a study, Alexander, McAllister, & Brien (2016) explore the use of a diary as a therapeutic tool 

for recovery, they found that the use of a diary in the clinical field is often restricted to monitoring 

and assessment purposes but has potential to be used as an active therapeutic tool. Another study 

states that when used regularly, a diary can help develop techniques for reflecting and the ability 

to reflect upon memories, hopes, fears, anxieties and frustrations (Utley & Garza, 2011). This 
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study concludes that more research in the area of diary-use for rehabilitation is needed as they 

could provide a positive alternative to treatments that are ‘directive and prescriptive’.  

 

Examples of the use of diaries in a rehabilitation context were found including the Rehabilitation 

Goal Setting Diary (see Figure 4.1) developed by Betsi Cadwaladr University Health Board and 

Prifysgol Bangor University (2020), and the Leeds Teaching Hospitals: Rehabilitation Activity 

Diary (Stephenson, Lockwood, & Dunnion, 2019) (see Figure 4.2). These diaries are both 

intended for physiotherapy, encouraging individuals to set goals and reflect on activities and 

achievements regularly. They are both examples of basic, paper-based diaries used in current 

rehabilitation practises. It was decided that the interactive tool design would aim to enhance a 

similar type of reflective input.  

 

 
Figure 4.1: Rehabilitation Goal Setting Diary. Sourced from: (Betsi Cadwaladr University 

Health Board and Prifysgol Bangor University, 2020). 
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Figure 4.2: Rehabilitation Activity Diary. Sourced from: (Stephenson, Lockwood, & Dunnion, 

2019). 

 
 
SELF-AWARENESS 
 

As identified in the semi-structured interviews, self-awareness is an integral part of successful 

rehabilitation for an ABI. Lack of self-awareness of impairments in an individual has been 

reported to be one of the greatest obstacles in brain injury rehabilitation and many individuals go 

un-aware of social functioning deficits (Port, Willmott, & Charlton, 2002).  

 

The semi-structured interviews identified self-reflection and self-ratings as common strategies to 

accomplish self-awareness of deficits caused by an ABI. Within the context of a reflective journal 

the interactive tool design aims to prompt self-reflection through questions within journal entries, 

and in doing so, improves self-awareness.  
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QUESTIONS FOR SELF-REFLECTION 
 

Questions were designed with assistance from a speech and language therapy expert to prompt 

self-reflection and improve self-awareness in the selected problem spaces: turn taking, loss of 

confidence/social anxiety, frustration/impatience and no filter/appropriateness. Questions were 

brainstormed, with some examples provided in Tables 4.1, 4.2, 4.3 & 4.4, for the context of a 

daily journal entry. They are designed to be easy-to-answer questions using simple interactions, 

for example: slide or select a point on a scale or circle words as answers. 

 

Brainstormed Questions for Prompting Self-Reflection: Turn Taking 
 
Reflecting on a recent conversation… 
 
Who was the conversation with?  
Relative, Friend, Work Colleague, Other. 
  
Circle the words that best describe the person 
Child, teenager, young adult, adult, elderly, male, female. 
(To reflect on the types of people this person is engaging with e.g. young/old, same sex) 
   
How did the conversation start?  
I was talking to a group of people, they approached me, I approached them, Phone call, they 
called me/I called them. 
  
What was the main topic of the conversation? 
Work, the weekend, friends, the weather, hobbies, news, history, other 
 
How long was the conversation? 
< 1 minute ---------------- 10 minutes + 
  
How much do you feel you talked during the conversation? 
I didn’t talk much ---------------- I talked mostly 
  
Did you ask them many questions? 
None ---------------- I only asked them questions 
  
Did you find their answers? 
Short ---------------- Long 
  
Do you think your answers to questions were? 
Blunt ---------------- I was a story teller 
  
Overall, how did you feel about the conversation? 
Positive -------- Neutral -------- Negative 
  
Putting yourself in their shoes… How did they feel about the conversation? 
Positive -------- Neutral -------- Negative 
   
Did you arrange to talk again with this person? 
Yes/No 
 

 

Table 4.1: Brainstormed Questions for Prompting Self-Reflection: Turn Taking. 
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Brainstormed Questions for Prompting Self-Reflection: Loss of 
Confidence / Social Anxiety 

 
Think about a recent interaction that made you feel uncomfortable… 
  
Where were you?  
Home, Work, Shops, School, Post Office, Bank, Public _____ 
  
Who were you with?  
By myself, family, friends, people you didn’t know 
  
Briefly describe the situation 
Short answer _________________________ 
  
What made you uncomfortable?  
Not familiar, not Undertaken the activity for a while, too many people around/too busy, I was 
on my own. 
 
Have you used a support person when doing this activity before? 
Yes/No 
   
What is something you’d like to be more involved in? 
A hobby you would like to do, maybe something you used to do? 
Short answer _________________________ 
  
What obstacles are stopping you from doing this?  
Time, money, transport, anxiety, being on my own. 
  
Last time I used public transport I felt...   
Anxious ---------------- Confident 
  
Last time I went to the shops I felt...  
Anxious ---------------- Confident 
  
When I go into public, I feel Anxious ---------------- Confident starting conversations with 
people I see. 
  
When I go into public with another person I feel:    Anxious ---------------- Confident    
starting conversations with people I see. 
   

 

Table 4.2: Brainstormed Questions for Prompting Self-Reflection: Loss of Confidence / Social 

Anxiety. 
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Brainstormed Questions for Prompting Self-Reflection: 
Frustration/Impatience 

 
Reflecting on an interaction… 
 
Did you find yourself getting frustrated? 
 
Did you try to explain what you were finding frustrating to someone else? 
Yes/No 
If no… 
 
Why not? 
No one was available 
I wasn’t confident enough 
I was too upset 
 
Did you try asking for help?  
If no… 
 
Why not? 
No one was available 
I wasn’t confident enough 
I was too upset 
 
Generally, did you find yourself getting frustrated or impatient today? 
Calm most of the day ---------------- Frustrated most of the day 
 
Were you mainly frustrated by: 
(Circle answers) Something you did, Something someone else did, Something wasn’t 
happening fast enough, Something that was no bodies fault 
 
Reflecting back… 
 
How do you feel now about how you responded to the frustrating situation? 
Cared too much ---------------- Reacted patiently 
 
If you were frustrated by something you did or something someone else did… 
Did your response make you feel bad? 
Yes/No 
 
Did your response have a negative effect on someone else? 
Yes/No 
 
If you were frustrated by something that was no one’s fault… 
How did your response effect your overall day? 
Positive ---------------- Negative 
 

 

Table 4.3: Brainstormed Questions for Prompting Self-Reflection: Frustration/Impatience. 
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Brainstormed Questions for Prompting Self-Reflection: No 
Filter/Appropriateness 

 
Reflecting on a recent conversation… 
 
Who were they? 
Short answer _________________________ 
 
Where did the conversation take place? 
(Circle one) 
Work, Shops, School, Public, Over the Phone, Other __________ 
 
What was the general topic of the conversation? 
Work, the weekend, the weather, hobbies, news, history, other. 
 
Do you think this topic was appropriate for the Person? (Yes/No).  
 
And the Location? (Yes/No) 
 
How long was the conversation? 
< 1 minute ---------------- 10 minutes + 
 
Do you think this was an appropriate length? 
Yes/No 
 
How was the other person reacting to you? 
(Circle answers) Smiling, Seemed Interested in what I had to say, Joking, They were in a 
rush, Seemed relaxed, Seemed tense 
 
Do you remember making any comments about the other person during the conversation? 
Yes/No 
 
If Yes 
 
If someone made that comment about you would you feel? 
Positive ---------------- Negative 
 
Did the other person say anything that annoyed you? 
Short answer _________________________ 
 
How did the conversation end? 
Abruptly ---------------- On good terms 
   

 
Table 4.4: Brainstormed Questions for Prompting Self-Reflection: No Filter/Appropriateness. 
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4.2 OVERVIEW AND PROTOTYPE 
 

The interactive tool design SocialMe, is an application (app) designed for mobile devices with 

touchscreen interaction and camera access such as smartphones or tablets. A design prototype 

was created using Adobe XD, a user experience design tool for web or mobile apps (Adobe, 

2020). The SocialMe app has been developed to make use of elements from applied gaming 

including goals, and feedback with the aim of increasing engagement for its users. The app has 

been gamified and the interaction has been adapted to the needs of its targeted users, individuals 

with ABI. The user interface (UI) of SocialMe was designed keeping in consideration the design 

requirements and the targeted user group, individuals with ABI and specifically the primary 

persona identified in Chapter 2: Research Methods, Peter. 

 

The SocialMe concept targets the following within the context of a ‘self-reflective journal’: 

• Goal setting based on social functioning. 

• A combination goals that are sets and deficits an individual has are used to assign 

questions to a user, either by themselves or by their health professional, for example: 

questions based on: turn taking, frustration, no filter/appropriateness etc.  

• These questions aim to prompt self-reflection and improve self-awareness of social 

deficits to aid in achieving social functioning related goals. 

• Users are to complete multiple journal entries throughout a day which will are based 

around these questions. 

• At the end of each day the user can view the compiled data from that day via a virtual 

‘walkthrough’. This ‘walkthrough’ provides follow up questions for further self-

reflection. 

• Users can view past data either daily or monthly via a graph visualising their progress. 

This data can also be shared with a health professional to aid in the rehabilitation process. 

 

The UI of SocialMe is designed to be as simple as possible and options of a physical paper-based 

journal as well as an app-based journal are available to ensure usability and accessibility for 

individuals with ABI. Soft, friendly colours are used throughout the UI to give the app experience 

a welcoming feel for its users, furthering the app’s usability. Keeping with this, the experience of 

using SocialMe is also as supportive as possible with help buttons that enable the user to return 

to the home page at any stage and options for audio input and playback. 
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The initial setup process within the SocialMe app follows the procedure shown in the figure below 

(see Figure 4.3):  

 
Figure 4.3: Flowchart of SocialMe Initial Setup Process.  

 
Users are encouraged to complete this initial setup process with assistance from their health 

professional, however the process can easily be completed independently by the user. The app 

opens with a title page (see Figure 4.4) and then provides information on its purpose, background 

and how it is used, in a clear, easy to understand manner. 

 

Audio input is available throughout the game play in places where input is required for example, 

when a user is tasked with entering their name, or setting their goals. This is for users who have 

difficulty with or are unable to use a keyboard input. Audio buttons are available throughout the 

app experience allowing a user to listen to a block of text on the screen via audio playback. Help 

options (see Figure 4.5) are available on every page for support and ease-of-use, where a user can 

revise the current task at hand or return to the home page. 

 

      
             Figure 4.4: SocialMe Opening Page.                                       Figure 4.5: ‘Help Bubble’. 
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Within the initial setup process the user is asked to customise an avatar (see Figure 4.6) and enter 

their name (see Figure 4.7), both to be used throughout the SocialMe experience. Customisation 

of an avatar is important to give a sense of personalisation within the interactive tool, increasing 

the motivation of an individual to use it (Ondrejka, 2004). Ondrejka (2004) reports that 

customisation may make games more ‘meaningful’ to users and lead them to ‘take ownership’ 

over them. Birk, Atkins, Bowey, and Mandryk (2016) also show that customisation of an avatar 

stimulates identification with that avatar and that this identification can lead to higher levels of 

immersion and more invested effort. The avatar is interacted with throughout the entire app 

experience providing feedback and encouragement through social simulations.  

 

 
                       Figure 4.6: Avatar Customisation.                                     Figure 4.7: Name Input. 
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After the initial setup process of signing in and customising an avatar, the user is taken to the 

‘Home’ page which is personalised to the individual user with their name and avatar. The ‘Home’ 

page consists of options to view ‘My Journal’ or ‘My Goals’ (see Figures 4.8 & 4.9). 

 

 
Figures 4.8: Introduction to Personalised Home Page. 

 

   
Figure 4.9: Personalised Home Page. 
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Within the ‘My Goals’ page the user can enter inputs into the following categories (see Figure 

4.10):  

• I hope SocialMe makes me feel...  

• I hope SocialMe helps me... (see Figure 4.11) 

• A specific goal I have to do with social functioning is... 

 

It would be beneficial to complete this process with a health professional to be able to plan goals 

around an existing rehabilitation plan, however ‘sentence starters’ are provided (see Figure 4.11) 

meaning the goals could also easily be completed independently by the user. As stated earlier, 

these goals are used in the selection of the questions asked in daily journal entries. 

 

     
                  Figure 4.10: ‘My Goals’ Page.             Figure 4.11: Example of a Goal Setting Page. 
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The ‘My Journal’ page allows a user to either complete a new journal entry (see Figure 4.12) or 

view past entries either by day or by month. 

 

 
                    Figure 4.12: ‘My Journal’ Page. 

 

In order to have an appropriate amount of data for analysis, users are expected to complete 

multiple journal entries per day after having conversations or interactions with other people. A 

few ways of encouraging this were considered for the app experience including notification 

reminders outside of the app, or the user having a feeling of ‘caring for’ or ownership over the 

avatar by providing them with social interactions (journal entries), in a similar sense to a 

Tamagotchi (Bandai America Incorporated, 2020), a simulation game of a ‘virtual pet’ which has 

to be taken care of (Higuchi & Troutt, 2004). 

 

To ensure maximum accessibility, the journal aspect of the SocialMe interactive tool is designed 

for users to have either a physical book-based journal or a digital app-based journal. This is to 

account for some targeted users not having access to devices, or targeted users preferring the use 

of a physical notebook and pen throughout the day. The physical book-based SocialMe journal 

can be used with the SocialMe app to reflect on entries and enhance the experience of using the 

journal. 
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Figure 4.13 shows a visualisation of the journal entry procedure, for both the physical book-based 

SocialMe journal and the app-based SocialMe journal, and completing a walkthrough of the data 

produced during a day. 

 

 
Figure 4.13: Flowchart of SocialMe Journal Entry Procedure. 

 

Entering a new journal entry using the physical book-based SocialMe journal involves filling in 

a page of the physical journal (see Figure 4.14). The physical journal has entry pages with 

questions based on an individual's needs and goals, these questions would be pre-assigned to an 

individual by their health professional and printed into a physical journal for them.  

 

Throughout the day after having a conversation or social interaction with another person, the user 

fills in a journal page (see Figure 4.14). A user is expected to complete multiple (3-4) journal 

entries per day and spend a few minutes completing a journal entry. The user can then scan the 

page/s they have completed into the app which recognises and digitises their answers (see Figure 

4.15). After this step the user will receive positive feedback/reinforcement from their avatar (see 

Figure 4.16). 
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Figure 4.14: Example of Paper-Based Journal Entry.       Figure 4.15: Scanning a Paper-Based 

Journal Entry. 

 

 
Figure 4.16: Avatar Interaction, Positive Reinforcement. 
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To enter a new journal entry within the app-based SocialMe journal, a user fills in pages of 

questions within the app (see Figures 4.19, 4.20 & 4.21). Audio play back is available for every 

question asked, and the ‘help bubble’ can provide assistance in answering or understanding the 

questions.  

 

Figure 4.17 shows the beginning of a journal entry where the topic of turn taking is given for the 

user to reflect on. The user is given advice to think about and remember the 

conversation/interaction they have had (see Figure 4.18) and is then tasked with answering 

questions, reflecting on turn talking in the conversation/interaction they have had. Questions are 

answered within the app-based journal entry using simple interactions such as sliding scales (see 

Figure 4.19), smiley-face scales (see Figure 4.20) and word selection (see Figure 4.21). Again, a 

user is expected to complete multiple (3-4) journal entries per day and to spend a few minutes 

completing a journal entry. 

 

 
     Figure 4.17: Topic Introduction.                            Figure 4.18: Thinking about the 

Conversation. 
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                 Figure 4.19: Scale Slider Interaction.                          Figure 4.20: Scale Interaction.         

 

 
Figure 4.21: Word Selection Interaction 
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The design prototype of SocialMe includes a ‘Past Entries’ page (see Figure 4.22) where users 

are able to access past journal entries and view them either through a daily ‘walkthrough’ or a 

monthly overview in the app. This process is designed for a user to be able to think about and 

understand the challenges they are having within their social interactions, and then think further 

about how they could improve any issues they may be having. It also enables users to reflect on 

their past conversations/interactions and their progress over time.  

 

 
Figure 4.22: ‘Past Entries’ Page. 

 

A user can view different days and the number of entries they made on each particular day (see 

Figures 4.23, 4.24 & 4.25). This will be accompanied by an interactive animation of their avatar 

with audio play back, for example if the user completed three entries on that particular day, the 

avatar will give positive reinforcement (see Figure 4.23). If a user does not complete any entries 

on a particular day the avatar will still interact with a form of positive encouragement i.e. “Missed 

you!” (see Figure 4.25), to motivate the user to increase the number of journal entries they are 

completing. 
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Figure 4.23: Daily Overview, 3 Entries Completed.                     Figure 4.24: Daily Overview, 1 

Entry Completed.  

 

 
Figure 4.25: Daily Overview, 0 Entries Completed. 
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The inputs completed throughout a day are collated into a daily ‘walkthrough’. Within a daily 

‘walkthrough’ the user is encouraged to reflect on their results with follow up questions designed 

to prompt self-reflection, and which could be discussed further during therapy sessions with a 

health professional. This is accompanied by interactive and encouraging animation of the avatar; 

the ‘walkthrough’ is designed to give the effect of having a conversation with one's avatar via 

social simulation (see Figure 4.26), and again, audio playback is available for support and ease-

of-use. 

 
      

Figure 4.26: Walkthrough of a Past Daily Entry, Overview. 
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A simple visualisation of a monthly overview was designed for users to be able to reflect on their 

progress/improvements (see Figure 4.27). Keeping this minimal and only concentrating on a set 

number of deficits, for example turn taking and frustration, ensures that the app interaction does 

not become overwhelming for its users. The monthly overview provides motivational feedback 

that can be easily linked with the goals the user or, the user and health professional have set, for 

example: “well done, you are on track to achieve your goal of...”. This will also be accompanied 

by interactive and encouraging animation of the avatar, who can express the information through 

audio playback keeping with the social simulating effect of having a conversation with one's 

avatar.  

 

 
Figure 4.27: Monthly Overview of Past Entries. 

 

All data generated through the app can be shared by the user with their health professional. This 

allows for further insight for the health professional into an individual's rehabilitation, giving 

them the ability to view progress/improvements and identify areas that could be focussed on 

during therapy sessions. This also encourages the use of SocialMe as a tool to be used alongside 

or in combination with current rehabilitation practices. 
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CHAPTER 5. VALIDATION OF THE CONCEPT 
  
Validation of the interactive tool design SocialMe, involved preliminary interviews with health 

professionals involved in ABI rehabilitation and former patients of ABI. This chapter gives an 

overview of this initial validation process and its results. 

 

5.1 SEMI-STRUCTURED INTERVIEWS 
 

ETHICS 
 

Similarly to the initial ethics approval, the ethical approval for these semi-structured interviews 

included information sheets, to be given to each potential participant which provided background 

information on the research project, structure of the interview and what was expected of the 

participants. Due to the situation of national lockdown in New Zealand caused by the Covid-19 

pandemic during the time of these interviews, they took place via Zoom (a remote video 

conferencing service). 

 

Participants were informed that their identities would be kept confidential being referred to only 

as a ‘health professional’ or ‘former patient of ABI’ and by their experience with social 

functioning rehabilitation after ABI in any form of publication. They were also informed that 

interviews would be recorded on a portable recording device, but that this recording would only 

be accessible to the primary researcher and senior supervisor. Participants were made aware that 

the data they provide could be removed from the research at any stage throughout, but that this 

would become more difficult after the data analysis had begun. A consent form was also included, 

ensuring participants were fully informed on what taking part in the interview entailed and had 

the ability to make informed consent. 

 
SEMI-STRUCTURED INTERVIEWS WITH HEALTH PROFESSIONALS 
 

An amended application of the semi-structured interviews with health professionals was approved 

by the University of Canterbury Human Ethics Committee on the 22nd May, 2020 (see Appendix 

for ethics documentation). This allowed us to interview health professionals for the purpose of 

validating the design concept. These semi-structured interviews with health professionals 

involved a demonstration of the SocialMe prototype, general feedback on the prototype and then 

questionnaires based on ease-of use and usability. 
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SEMI-STRUCTURED INTERVIEWS WITH FORMER PATIENTS OF ABI 
 

Ethics for semi-structured interviews with former patients of ABI, was approved by the University 

of Canterbury Human Ethics Committee on the 9th of April, 2020 (see Appendix for ethics 

documentation). These semi-structured interviews with former patients of ABI involved a range 

of questions based around social functioning, therapy and technology-based interventions, a 

demonstration of the prototype and then questionnaires based on ease-of use and usability. 

 

Because these interviews included participants with potential cognitive challenges, these 

challenges and how they would be accounted for during the interviews had to be considered. The 

following is extracted from the ethics approval application in regards to this consideration: 

“To account for these difficulties, participants will be ensured that there is no rush in 

answering the questions and if they need a break at any stage, they are welcome to this. The 

questions and questionnaire were reviewed by a speech therapist to ensure they are an 

appropriate level of complexity”. 

 

INTERVIEW QUESTIONS 
 

The following questions were used for the semi-structured interviews with former patients of 

ABI. They were created with the help of a speech and language therapist in order to collect more 

information and to validate the interactive tool design.  

 

Social Functioning Based Questions 

What do you like to do in your spare time? 

Does your brain injury affect your participation in these hobbies or activities? 

Did you do any different or any other hobbies before your brain injury? 

How do you feel about social interactions after your brain injury, such as hanging out 

with friends or going to a café with others? Did they make you anxious etc.? 

Have you had any rehabilitation to help with social skills? 

Did you see a difference before and after your rehab? 

Participating in conversations, confidence? 

Do you think rehab helped you/motivated you to go back to hobbies you did before your 

brain injury? 
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Therapy Based Questions 

What kind of activities were set for you to train your social skills? Please describe. 

Did you find these effective? 

What were main motivations for you to rehabilitate your social functioning? 

How do you know if a social interaction went well or not? 

What were some of the main obstacles that you had to overcome in your rehabilitation in 

order to reach this point? 

  

Use of Technology-Based Interventions 

Do you use a smart phone/tablet? 

If yes, how often do you use this? If no, would you have been willing to use a device such 

as this as part of brain injury rehabilitation? 

When you first had your brain injury, how easily do you think you would be able to use 

one of these devices? Would you need help from another person to start off? 

Would it have been useful to receive help or feedback whenever you wanted (via a 

device) during your rehab? 

Would you have found it motivating to see your improvement through this device and be 

able to share this with your health professional? 
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TECHNOLOGY ACCEPTANCE MODEL 
 

The Technology Acceptance Model (Davis, 1989; Davis, Bagozzi, & Warshaw, 1989) was used 

for the validation interview process in measuring acceptance of the interactive tool design among 

the health professionals and former patients of ABI. Both the Perceived Usefulness (PU) and 

Perceived Ease-of-Use (PEU) questionnaires were used in this process (see Figure 5.1). 

 

 
Figure 5.1: Perceived Usefulness and Perceived Ease-of-Use Questionnaires. 

 
These questionnaires were adapted (see Tables 5.1, Table 5.2 & Table 5.3) to relate to social 

functioning rehabilitation and performance, and to be relevant to both former patients of ABI and 

health professionals. They were reviewed by a speech and language therapy domain expert and 

deemed appropriate for use in the validation of the interactive tool. The PEU questionnaire for 

former patients was not changed. 
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Original Question Adapted Question 
1. Using [this product] in my job would 

enable me to accomplish tasks more 
quickly. 

Using this product would enable me to 
accomplish (social functioning-based) goals 
more quickly. 

2. Using [this product] would improve 
my job performance. 

Using this product would improve my 
performance in social settings. 

3. Using [this product] would increase 
my productivity. 

Using this product would increase my 
motivation during rehabilitation. 

4. Using [this product] would enhance 
my effectiveness on the job. 

Using this product would enhance my current 
rehabilitation. 
 

5. Using [this product] would make it 
easier to do my job. 

Using this product would make rehabilitation 
easier. 

6. I would find [this product] useful in 
my job. 

I would find this product useful in my 
rehabilitation. 

 

Table 5.1: Perceived Usefulness Questionnaire, Adapted Questions for Former Patients. 

 

Original Question Adapted Question 
1. Using [this product] in my job would 

enable me to accomplish tasks more 
quickly. 

Using this product would enable my clients 
to accomplish (social functioning-based) 
goals more quickly. 

2. Using [this product] would improve 
my job performance. 

Using this product would improve (social 
functioning) rehabilitation 
performance/participation of my clients. 

3. Using [this product] would increase 
my productivity. 

Using this product would increase motivation 
of my clients. 

4. Using [this product] would enhance 
my effectiveness on the job. 

Using this product would enhance the 
effectiveness of current social rehabilitation 
practises. 

5. Using [this product] would make it 
easier to do my job. 

Using this product would make it easier to do 
my job as a health professional. 
And, 
Using this product would make (social 
functioning) rehabilitation for my clients 
easier. 

6. I would find [this product] useful in 
my job. 

I would find this product useful in my job. 
And,  
My clients would find this product useful in 
their rehabilitation. 

 

Table 5.2: Perceived Usefulness Questionnaire, Adapted Questions for Health Professionals. 
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Original Question Adapted Question 
7. Learning to operate this product 

would be easy for me. 
Learning to operate this product would be 
easy for my clients. 
 

8. I would find it easy to get this 
product to do what I want it to do. 

My clients would find it easy to get this 
product to do what I want it to do. 

9. My interaction with this product 
would be clear and understandable. 

My clients’ interaction with this product 
would be clear and understandable. 

10. I would find this product clear and 
understandable. 

My clients would find this product clear and 
understandable. 
 

11. It would be easy for me to become 
skilled at using this product. 

It would be easy for my clients to become 
skilful at using this product. 

12. I would find this product easy to use. My clients would find this product easy to 
use. 

 

Table 5.3: Perceived Ease-of-Use Questionnaire, Adapted Questions for Health Professionals. 

 

5.2 ANALYSIS AND RESULTS 
 

We recruited two former patients of ABI and two health professionals involved in ABI 

rehabilitation for these preliminary validation interviews. These participants were asked for 

general feedback on the SocialMe intervention, and to complete EAU and PU questionnaires. 

Former patients were also asked questions to give insight into their rehabilitation experiences, in 

the hopes that these data may be used in future research.  

 

The results of the general feedback, and EAU and PU questionnaires were analysed by the 

primary researcher and data were extrapolated for the purpose of validating the design concept. 

The results of the preliminary validation interviews were positive. Health professionals that were 

interviewed expressed their interest in using SocialMe clinically if it were to be developed further 

and made into a fully working application. 

 

Feedback on the prototype demonstration was overall positive, however ideas for improvement, 

development and refinement of the concept were given by all interviewees. These insights will 

be helpful in developing the prototype further. These qualitative results were useful in the 

preliminary validation of the SocialMe intervention. 
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The following general feedback on the prototype was given by health professionals involved in 

ABI rehabilitation: 

 

Both health professionals involved in ABI rehabilitation expressed that they found the 

SocialMe intervention to be simple and would be usable for many of their clients, “It’s 

ABI- and definitely aphasia-friendly”. Both health professionals also remarked that the 

self-reflecting context behind the tool would help with engagement and motivation of 

their clients, "any therapist would find it [SocialMe] really useful in increasing 

engagement in their clients”. 

 

The component of customisation of an avatar was highly liked by both health 

professionals involved in ABI rehabilitation. One of the health professions expressed how 

designing an avatar and having that personalised aspect within the interactive tool could 

help with issues such as loss of identity, an issue that was not addressed in this thesis 

previously, but that they had commonly seen in their clients with ABI. 

 

The health professionals involved in ABI rehabilitation also expressed positive feelings 

towards the tool having both a paper-based and app-based option, increasing inclusivity 

for some individuals who have difficulty using or limited access to devices, or prefer not 

to use them, “I really like the option of having a paper-based journal and the inclusivity 

it provides”.  

 

One of the health professionals involved in ABI rehabilitation suggested the use of 

notifications outside of the app to remind users to complete entries. As some individuals 

with ABI “would find it difficult to remember to complete entries throughout the day”. 

This is a feature that could easily be added to increase usability for potential users of the 

interactive tool. 

 

The following general feedback on the prototype was given by former patients of ABI: 

 

Both former patients of ABI interviewed expressed their liking of having a paper-based 

option as well as a solely app-based tool. One of the former patients interviewed 

mentioned that after their ABI they stayed away from devices, not because they had 

difficulty using them, but because they felt overwhelmed by all of the notifications they 

would receive. The other former patient discussed being nervous about using devices for 
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the first few months following their ABI, but that once they had practised with using them 

with assistance from a health professional, they enjoyed incorporating devices into their 

daily life and rehabilitation.  

 

One of the former patients of ABI suggested incorporating notifications that offer a way 

of reflecting after certain periods of time, showing what one was doing that day a month 

ago, or two weeks ago etc. This former patient of ABI described how friends and family 

members would tell them they were amazed to see their improvements after periods of 

time and that if SocialMe had a way of expressing that, it could be a motivating feature. 

For example, “This is your journal entry from one month ago, look how much you have 

improved”.  

 

Both former patients of ABI interviewed enjoyed the idea of personalising the system 

with an avatar that they had customised, particularly, they appreciated the idea of having 

this integrated with some form of social simulation, “It's like you’re having a 

conversation with them [the avatar], I like that”. 

 

The results of the PU and PEU questionnaires revealed highly positive responses to the SocialMe 

design prototype. Both the perceived usefulness (Med = 6.0, IQR = 1.0) and the perceived ease 

of use (Med = 6.0, IQR = 1.0) had medians that were well above the neutral midpoint of 4.0. This 

suggests that the participants found that the SocialMe intervention has the potential to be both 

useful and easy to use for individuals with ABI. 
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CHAPTER 6. DISCUSSION AND CONCLUSION 
 

This thesis follows the background research, design and initial validation of an intervention 

prototype SocialMe. SocialMe is a design concept of an interactive tool that aims to help in 

improving social functioning in individuals with stroke or TBI. This chapter discusses each stage 

of the research, with detail and insight into learnings. The chapter also provides answers to the 

research questions, conclusions formed, limitations to the research project and possibilities for 

future work. 

 

The background research stage involved a thorough analysis and overview of background 

information. This included research of ABI, specifically stroke and TBI and the effects these 

conditions have on the individuals who acquire them. Research of key social terms was also 

carried out, providing detailed definitions for key terms such as social functioning and social 

participation. This process was important to give a detailed understanding of these concepts, 

which are key to the research. Current best-practises were identified through analysis of official 

documentation. This was beneficial as it provided further insight which was used alongside 

findings from semi-structured interviews with health professionals. 

 

Research of current, relevant technology-based interventions was then conducted. Technology-

based interventions that aimed to rehabilitate social functioning in individuals with ABI were 

identified and discussed in a systematic literature review. This allowed us to identify a range of 

literature available on relevant technology-based interventions. Through this process, scientific 

literature was analysed for specified inclusion and exclusion criteria. Reported studies were also 

assessed for quality, ensuring that the review included only relevant studies. Interventions for 

physical and cognitive rehabilitation were also researched in order to provide a full picture of the 

current research in this area. Overall, these initial research stages provided this thesis with a strong 

background of the topic. 

 

Design and research methodologies were identified to help inform the methods used in this 

research project. Three methodologies helped to inform the procedures: goal-directed design, 

user-centred design and participatory action research.  
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Primary data was gathered through semi-structured interviews with health professionals involved 

in ABI rehabilitation. These individuals were identified as knowledgeable informants who would 

have the ability to give insight into current rehabilitation practises, and what individuals with ABI 

generally experience after an ABI and throughout rehabilitation. 

 

Collecting primary data from health professionals involved in ABI rehabilitation, a form of 

participatory action research, was highly beneficial to this research project. It allowed for the 

gathering of more in-depth, insightful and personable information, which was used in addition to 

the background research that was collected. Health professionals were able to give their first hand 

opinions on actual clients, this supported the focus of this research on the users of the interactive 

tool and its user-centred design. Initial ideas for the intervention were also brainstormed during 

these semi-structured interviews with health professionals, these ideas, as well as the data 

gathered helped to inform structured brainstorming sessions.  

 

The design stage began with analysis of research and use of these findings to inform structured 

brainstorming sessions. User-centred and goal-directed design techniques were implemented in 

this stage including creating personas, understanding context of use and specifying user 

requirements.   
 

Structured brainstorming sessions were carried out either individually by the primary researcher 

or with secondary researchers. These brainstorming sessions worked well in the initial 

development of a concept; however, future research and development may benefit from carrying 

out focus groups or group brainstorming sessions with both patients of ABI and health 

professionals involved in ABI rehabilitation. Structured brainstorming sessions identified the 

main ‘themes’ that emerged in the research, and it was decided that these would be important to 

consider when developing a concept. Design requirements which included a problem space, 

design constraints and essential features for an intervention were also identified which, in addition 

to those main ‘themes’, provided brainstorming sessions with structure. 
 

A design prototype was then created using Adobe XD. This prototype was used for demonstration 

within the preliminary validation interviews. 

 

The concept SocialMe, is an app that is designed to be accessed via tablet or smartphone (personal 

device) platforms. SocialMe prompts self-reflection of social skills used for interactions, in the 

aim of improving self-awareness of deficits that effect these social skills and creating an 
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opportunity to improve them. The app is presented in the context of a self-reflective journal, 

which includes social simulation through a personalised avatar. Features of the app include: a 

goal-setting page, where a user can set goals based on their social functioning. A journal entry 

option, which should be completed several times throughout a day, where users answer simple 

questions based on social interactions that they have had, their goals and their challenges. And, a 

daily ‘walkthrough’, where at the end of each day the user can view the compiled data from that 

day via a virtual ‘walkthrough’ with their avatar. This ‘walkthrough’ provides follow up questions 

for further reflection, and is designed to give the user the effect of having a conversation with 

their avatar. The avatar provides positive interaction and feedback, and may motivate the user to 

continue with their social practise. Users are able to view past data either daily or monthly via a 

graph as a feature of the UI. These data can also be shared with a health professional and 

integrated into their rehabilitation process, keeping in mind the importance of this relationship 

between patient and health professional. 

 

The validation stage of this research involved preliminary validation interviews with former 

patients of ABI and health professionals involved in ABI rehabilitation. These validation 

interviews were referred to as ‘preliminary’ as we hope to continue this research and develop this 

concept further. Due to the limited number of participants that were recruited for these validation 

interviews, results of PU and PEU questionnaires were not viable for statistical analysis; however, 

qualitatively, these data show high levels of perceived usefulness and perceived ease-of-use by 

both former patients and health professionals involved in ABI rehabilitation. General feedback of 

the concept was also positive, and ideas for development and improvement of the concept were 

discussed with all participants, keeping with the method of participatory action research. The 

results of these preliminary validation interviews give us confidence in the potential of the 

SocialMe intervention for improving social functioning in individuals with ABI. 

 

6.1 ANSWERS TO RESEARCH QUESTIONS 
 

1. What are the current best-practice recommendations for rehabilitating social functioning 

after an ABI? 

Current best practise recommendations were identified through analysis of best practise 

guidelines and were supplemented using data gathered through semi-structured interviews with 

health professionals involved in ABI rehabilitation. The general best practise recommendations 

for the rehabilitation of stroke and TBI in relation to rehabilitating social functioning involve:  

• Setting well-defined, client-centred goals with assistance from health professionals.  
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• Having an individual with ABI undergo various assessments if they have difficulty 

performing ADL’s or have communication or language deficits.  

• Assignment of a ‘communication rehabilitation program’, which is customised to fit each 

individual, based on their communication style and participation prior to their ABI, and 

cognitive issues they may have. 

• Providing opportunities to rehearse communication skills in natural situations, this should 

include family and carers, and any aids needed to manage communication difficulties 

should be provided. 

 

2. What are the main skills needed for social functioning that need to be rehabilitated in 

individuals who have had an ABI? 

The main skills needed for social functioning were identified through semi-structured interviews 

with health professionals involved in ABI rehabilitation. They include a wide range of 

impairments caused by ABI that effect social interactions: 

• Having no filter/appropriateness 

Providing too much information or not enough/over sharing or being blunt. 

Being impulsive. 

Giving unsolicited advice. 

Being too loud. 

• Issues with topic maintenance during conversation. 

• Having trouble reading the listeners cues. 

• Turn taking. Not knowing when to speak and/or not knowing when to let the conversation 

partner speak. 

• Loss of confidence, social anxiety. 

• Fatigue, words can start to slur. 

• Frustration and impatience. 

• Having anger problems, often stemming from frustration. 

• Being overwhelmed by information and/or noise. 

• Initiating conversations, coming up with a topic to talk about. 

• Maintaining appropriate eye contact. 

• Keeping a comfortable distance between yourself and communication partner. 

• Keeping attention, focusing on a conversation. 

• Problems with physical abilities, motor impairment resulting in slurred speech. 

• Being able to ask for and accept feedback from others. 



 
108 

• Fear of negative public perception. 

• Inability to interpret facial expressions. 

• Misinterpreting social cues, jokes, sarcasm, emotional language etc. 

• Not coping with changes to relationships, loss of family or friends, social isolation, 

depression. 

 

3. Who is involved in this rehabilitation?  

The individuals involved in this type of rehabilitation were identified through background 

research, domain expert consultation and through semi-structured interviews with health 

professionals involved in ABI rehabilitation. Health professionals involved in this type of 

rehabilitation include Clinical Psychologists, who provide mental and behavioural care to 

individuals with ABI throughout their rehabilitation, Speech and Language Therapists who 

provide specialised treatment of conditions that affect communication and speech, and 

Occupational Therapists who assist an individual with therapy that addresses their functional, 

psychological, developmental, cognitive and emotional impairments. Other individuals who are 

commonly involved in this type of rehabilitation are family members and close friends who 

provide report on an individual’s social functioning. 

 

4. What research has been done, developing or testing technology-based interventions that 

aim to improve social functioning after ABI? 

A full background of current technology-based interventions was researched. This included a 

systematic literature review of technology-based interventions that aim to improve social 

functioning in individuals with ABI, as well as a review of technology-based interventions for 

physical or cognitive improvement after ABI. The systematic literature review identified a range 

of studies involving technology-based interventions. Four studies of the integration of tablets into 

ABI rehabilitation and the use of therapy-based apps via tablets, one study of conducting therapy 

via teleconferencing technology, one study of a VR-based rehabilitation gaming system, and two 

studies of table top touch surface technologies, one being integrated with a videogame were 

identified. The majority of studies reported positive results for the improvement of social 

functioning, feasibility, usability and acceptability. Tablet-based interventions were particularly 

identified for the opportunities they provide for increased accessibility. A limitation that was 

identified was that many of the studies included in the review were either pilot or preliminary 

studies, and some of these studies were unable to give statistically viable results due to low 

numbers of participants. 
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5. What are important factors to consider when designing technology-based interventions 

for individuals with ABI? 

Important factors including design constraints and essential features were identified through 

sessions of structured brainstorming.  

 

Some of the design constraints that were identified are: 

• Slow information processing and/or retention. 

• Visual deficits.  

• Poor precision/dexterity due to motor skill impairments. 

• Fatigue. 

 

The essential features that were identified are: 

• A simple, straightforward user interface and short game play. For ease of use if 

information processing is difficult, and to make sure the interaction is not too long for 

users who suffer fatigue. 

• Help assists throughout the game play and clear instructions that are accessible whenever 

needed. For ease of use if information processing and/or retention is difficult. Users may 

need to review current objectives to make progress.  

• ‘Undo’ options throughout the game play. For users who may need to undo decisions or 

mistakes made due to poor precision. 

• Having no time pressure within the game play. For ease of use if information processing 

and/or retention is difficult. 

• Clear text and contrasting background/foreground colours. To ensure readability for those 

with visual deficits. Auditory playback options for those who are not able to read text. 

• Multiple options for text input when needed. For users with poor fine motor control who 

may find it difficult typing. 
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6.2 CONCLUSION 
 

This research project found that the rehabilitation of social functioning in individuals with ABI is 

generally identified as a highly important area of rehabilitation, but that research of the use of 

technology-based interventions, which offer unchartered opportunities, for the rehabilitation of 

social functioning following ABI is limited. Scientific literature presents a few technology-based 

interventions that aim to rehabilitate social functioning in individuals with ABI, these were 

identified in a systematic review, however more research is needed to form strong conclusions 

that will aid in the development of future technology-based interventions for this type of 

rehabilitation. 

 

The research presented in this thesis contributes to the area of social functioning rehabilitation 

following ABI and the use of technology-based interventions. We introduce a concept for an 

interactive tool SocialMe, as well as a design prototype that was created. SocialMe is an app 

designed for use on personal device platforms, the app is presented in the context of a self-

reflective journal, which includes social simulation through a personalised avatar. The app aims 

to prompt self-reflection through a process of setting goals, making journal entries and then 

reflecting on the data collected over time. Through a systematic literature review we can 

determine with a level of confidence that no intervention similar to SocialMe has previously been 

designed and researched for use of individuals with stroke or TBI.  

 

SocialMe was developed through a process of background research, primary research, structured 

brainstorming, prototype creation and validation. The design of SocialMe was based on 

empirically researched design requirements which are presented in this thesis and could be used 

as a starting point for other technology-based interventions that may be designed for individuals 

with ABI in the future. The design concept SocialMe may also have the potential to be used by 

people other than individuals with ABI for the purpose of supporting skills needed for full social 

functioning. 

 

Through the preliminary validation of this interactive tool concept, we found that SocialMe has 

considerable potential for helping to improve social functioning in individuals with ABI. 
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6.3 LIMITATIONS 
 
Due to the Covid-19 pandemic and unavailability of individuals, we were only able to recruit a 

small number of participants for the validation phase of the study, two former patients of ABI and 

two health professionals involved in ABI rehabilitation.  

 

Results of questionnaires were used as preliminary indicator of the usability of the design 

prototype, however in a qualitative sense rather than quantitative, as data were not viable for 

statistical analysis.  

 

Another limitation is that this research was carried out in New Zealand, with a focus on New 

Zealand practises within ABI rehabilitation. As all interview participants were either health 

professionals employed in New Zealand or former patients of ABI living in New Zealand there 

may be limitations to the generalisability of these research findings to other countries. 

 

6.4 FUTURE WORK 

 
Future work related to this research includes completing further validation interviews with health 

professionals involved in ABI rehabilitation and former patients of ABI to develop the concept 

further. A larger number of PU and PEU questionnaire participants are needed in order to gather 

statistically valid results.  

 

Furthering this research with additional participatory action research would be beneficial to the 

study of the interactive tool SocialMe. Brainstorming or focus groups with both health 

professionals involved in ABI rehabilitation and former patients of ABI would be a useful way 

of raising concerns/areas for improvement within the concept as well as contributing to further 

development and refining of the concept/prototype.  

 

Once refined, the development of a fully working system could be used for usability studies and 

controlled clinical trials with current patients of ABI. 
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APPENDIX 
 

 
 

 

Systematic Literature Review Search Strategy 

Database: Ovid MEDLINE(R) and In-Process & Other Non-Indexed Citations and Daily <1946 

to December 04, 2019> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     exp Brain Injuries/ (66651) 

2     ((brain or head) adj5 (injur* or hemorrhage or haemorrhage or concussion or 

contusion)).ti,ab,kf. (99981) 

3     (stroke or cerebrovascular accident).ti,ab,kf. (230124) 

4     exp Stroke/ (127477) 

5     1 or 2 or 3 or 4 (377428) 

6     exp Social Behavior/ (245551) 

7     ((social* or interpersonal) adj5 (participation or skill* or function* or interaction* or confiden* 

or 

rehabilit*)).ti,ab,kf. (69355) 

8     communicat*.ti,ab,kf. (278789) 

9     conversation.ti,ab,kf. (9369) 

10     6 or 7 or 8 or 9 (565625) 

11     5 and 10 (8938) 

12     Video Games/ (5038) 

13     (serious gam* or immersive gam*).ti,ab,kf. (648) 

14     virtual reality/ (1335) 

15     user-computer interface/ (36325) 

16     Computer Simulation/ (183439) 

17     computer*.ti,ab,kf. (291467) 

18     12 or 13 or 14 or 15 or 16 or 17 (479709) 

19     11 and 18 (390) 

 

*************************** 

 

Search strategy adjusted for each database. 
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Quality Assessment Tool for Controlled Intervention Studies 
 
1. Was the study described as randomized, a randomized trial, a randomized clinical trial, 

or an RCT? 

2. Was the method of randomization adequate (i.e., use of randomly generated 

assignment)? 

3. Was the treatment allocation concealed (so that assignments could not be predicted)? 

4. Were study participants and providers blinded to treatment group assignment? 

5. Were the people assessing the outcomes blinded to the participants' group assignments? 

6. Were the groups similar at baseline on important characteristics that could affect 

outcomes (e.g., demographics, risk factors, co-morbid conditions)? 

7. Was the overall drop-out rate from the study at endpoint 20% or lower of the number 

allocated to treatment? 

8. Was the differential drop-out rate (between treatment groups) at endpoint 15 

percentage points or lower? 

9. Was there high adherence to the intervention protocols for each treatment group? 

10. Were other interventions avoided or similar in the groups (e.g., similar background 

treatments)? 

11. Were outcomes assessed using valid and reliable measures, implemented consistently 

across all study participants? 

12. Did the authors report that the sample size was sufficiently large to be able to detect 

a difference in the main outcome between groups with at least 80% power? 

13. Were outcomes reported or subgroups analysed prespecified (i.e., identified before 

analyses were conducted)? 

14. Were all randomized participants analysed in the group to which they were originally 

assigned, i.e., did they use an intention-to-treat analysis? 
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Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies 
 
1. Was the research question or objective in this paper clearly stated? 

2. Was the study population clearly specified and defined? 

3. Was the participation rate of eligible persons at least 50%? 

4. Were all the subjects selected or recruited from the same or similar populations 

(including the same time period)? Were inclusion and exclusion criteria for being in the 

study prespecified and applied uniformly to all participants? 

5. Was a sample size justification, power description, or variance and effect estimates 

provided? 

6. For the analyses in this paper, were the exposure(s) of interest measured prior to the 

outcome(s) being measured? 

7. Was the timeframe sufficient so that one could reasonably expect to see an association 

between exposure and outcome if it existed? 

8. For exposures that can vary in amount or level, did the study examine different levels 

of the exposure as related to the outcome (e.g., categories of exposure, or exposure 

measured as continuous variable)? 

9. Were the exposure measures (independent variables) clearly defined, valid, reliable, 

and implemented consistently across all study participants? 

10. Was the exposure(s) assessed more than once over time? 

11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and 

implemented consistently across all study participants? 

12. Were the outcome assessors blinded to the exposure status of participants? 

13. Was loss to follow-up after baseline 20% or less? 

14. Were key potential confounding variables measured and adjusted statistically for their 

impact on the relationship between exposure(s) and outcome(s)? 
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Quality Assessment Tool for Before-After (Pre-Post) Studies With No Control 
Group 
 

1. Was the study question or objective clearly stated? 

2. Were eligibility/selection criteria for the study population prespecified and clearly 

described? 

3. Were the participants in the study representative of those who would be eligible for the 

test/service/intervention in the general or clinical population of interest? 

4. Were all eligible participants that met the prespecified entry criteria enrolled? 

5. Was the sample size sufficiently large to provide confidence in the findings? 

6. Was the test/service/intervention clearly described and delivered consistently across 

the study population? 

7. Were the outcome measures prespecified, clearly defined, valid, reliable, and assessed 

consistently across all study participants? 

8. Were the people assessing the outcomes blinded to the participants' 

exposures/interventions? 

9. Was the loss to follow-up after baseline 20% or less? Were those lost to follow-up 

accounted for in the analysis? 

10. Did the statistical methods examine changes in outcome measures from before to after 

the intervention? Were statistical tests done that provided p values for the pre-to-post 

changes? 

11. Were outcome measures of interest taken multiple times before the intervention and 

multiple times after the intervention (i.e., did they use an interrupted time-series design)? 

12. If the intervention was conducted at a group level (e.g., a whole hospital, a 

community, etc.) did the statistical analysis take into account the use of individual-level 

data to determine effects at the group level? 
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 Page 1 of 1  

Ngāi Tahu Consultation and 
Engagement Group 

 
 

Monday 5 November 2019 

Tēnā koe Laura-Jane Douch 

RE: The design of an acquired game to train social skills in patients of Acquired Brain Injury.  

This letter is on behalf of the Ngāi Tahu Consultation and Engagement Group (NTCEG). I have 
considered your proposal and acknowledge it is a worthwhile and interesting project and you are 
clear about how you ought to take participants' (cultural) needs into account if and when 
applicable. 

Given the scope of your project, no issues have been identified and further consultation with 
Māori is not required. 

Thank you for engaging with the Māori consultation process. This will strengthen your research 
proposal, support the University’s Strategy for Māori Development, and increase the likelihood of 
success with external engagement. It will also increase the likelihood that the outcomes of your 
research will be of benefit to Māori communities. We wish you all the best with your current 
project and look forward to hearing about future research plans. 

The Ngāi Tahu Consultation and Engagement Group would appreciate a summary of your 
findings on completion of the current project. Please feel free to contact me if you have any 
questions.  

 
Ngā mihi whakawhetai ki a koe 
 
Henrietta Carroll (on behalf of the NTCEG) 
 

 
Kaiarāhi Maori Research  
Research & Innovation | Te Rōpū Rangahau 
University of Canterbury | Te Whare Wānanga o Waitaha 
Phone +64 3 369 0143, Private Bag 4800, Christchurch | Ōtautahi 
henrietta.carroll@canterbury.ac.nz   
http://www.research.canterbury.ac.nz  
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University of Canterbury Private Bag 4800, Christchurch 8140, New Zealand. www.canterbury.ac.nz 
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HUMAN ETHICS COMMITTEE 

Secretary, Rebecca Robinson 
Telephone: +64 03 369 4588, Extn 94588 
Email: human-ethics@canterbury.ac.nz  
 
Ref:  HEC  2019/92/LR 
 
 
22 November 2019 
 
 
 
Laura-Jane Douch 
HIT Lab NZ 
UNIVERSITY OF CANTERBURY 
 
 
 
Dear Laura-Jane 
 
Thank you for submitting your low risk application to the Human Ethics Committee for the 
research proposal titled “A Technology-Based Serious Game to Train Social Skills, Improve Social 
Functioning and Participation in Patients with Acquired Brain Injury”.  
 
I am pleased to advise that this application has been reviewed and approved. 
 
Please note that this approval is subject to the incorporation of the amendments you have provided 
in your email of 14th November 2019. 
 
With best wishes for your project.  
 
Yours sincerely 
 

 
Dr Dean Sutherland 
Chair, Human Ethics Committee 
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HITLab NZ 
Telephone: +64 3 369 0219 
Email: laura-jane.douch@pg.canterbury.ac.nz. 
18/9/2019 
HEC Ref: [Enter when approval given for your study] 

 
A Technology-Based Serious Game to Train Social Skills, Improve Social Functioning and 

Participation in Patients with Acquired Brain Injury.  
 

Information Sheet for Health Professional involved in Acquired Brain Injury Rehabilitation. 

My name is Laura-Jane Douch, I am a master’s student at the HITLab NZ currently conducting 
research for my thesis. This research is to explore the factors that should be considered in the design 
of a technology-based serious game to train social skills, improve social functioning and 
participation in patients with Acquired Brain Injury (ABI).  

You have been approached to take part in this study because you are a specialist/have experience in 
the area of ABI rehabilitation, and you have an existing relationship with members of the HITLab 
NZ. 

 
If you choose to take part in this study, your involvement in this project will be as an interviewee. 
Information from this interview will be recorded on an audio recording device, and used to inform 
the design of the technology-based training tool. If you wish, a transcript of this interview will 
become available to you for review before the data is analysed, a period of five working days will 
be given for you to review. All questions asked in the interview are optional and you can choose not 
to answer any question if you wish. The interview itself may be as long or as short as you wish 
depending on how detailed in your answers you wish to be, however we anticipate that 30-40 minutes 
will allow for a good level of response for the questions.  

 
Participation is voluntary, and you have the right to withdraw at any stage without penalty. You may 
ask for your raw data to be returned to you or destroyed at any point before the analysis of the data 
starts on the 10/12/2019. If you withdraw, I will remove any information relating to you. However, 
once analysis of raw data starts it will be difficult to remove the influence of your data on the results. 

 
The results of the project may be published, but you may be assured of the confidentiality of data 
gathered in this investigation: your identity will not be made public without your prior consent. To 
ensure anonymity and confidentiality, you will be referred to under an anonymous description, the 
raw audio data will only be accessible to the primary researcher and primary supervisor. The research 
team will have access to the transcribed and anonymized data, this might include external people 
(other local or international domain experts and researchers) if deemed helpful for the project.  The 
data will be securely stored on a password protected computer and will be destroyed after a 5-year 
period. A thesis is a public document and the results of this data published in the thesis will be 
available through the UC Library. 

 
Please indicate to the researcher on the consent form if you would like to receive a copy of the 
summary of results of the project. 
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The project is being carried out as a requirement for the Master of Human Interface Technology 
degree by Laura-Jane Douch under the supervision of Dr. Simon Hoermann, who can be contacted 
at simon.hoermann@canterbury.ac.nz. He will be pleased to discuss any concerns you may have 
about participation in the project. 

 
This project has been reviewed and approved by the University of Canterbury Human Ethics 
Committee, and participants should address any complaints to The Chair, Human Ethics Committee, 
University of Canterbury, Private Bag 4800, Christchurch (human-ethics@canterbury.ac.nz). 

 
If you agree to participate in the study, you are asked to complete the consent form and return to 
Laura-Jane Douch at laura-jane.douch@pg.canterbury.ac.nz. 
 
Kind regards, 
 
Laura-Jane Douch 
Master of Human Interface Student 
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HITLab NZ 
Telephone: +64 3 369 0219 
Email: laura-jane.douch@pg.canterbury.ac.nz. 

 
A Technology-Based Serious Game to Train Social Skills, Improving Social Functioning and 

Participation in Patients with Acquired Brain Injury.  
 

Information Sheet for Health Professional involved in Acquired Brain Injury Rehabilitation. 
 

□ I have been given a full explanation of this project and have had the opportunity to ask questions. 
□ I understand what is required of me if I agree to take part in the research. 

□ I understand that participation is voluntary, and I may withdraw at any time without penalty. 
Withdrawal of participation will also include the withdrawal of any information I have provided 
should this remain practically achievable. 

□ I understand that any raw data such as audio recordings of information or opinions I provide will be 
kept confidential to the primary researcher and primary supervisor and only anonymized data 
could be shared with other researchers. I understand that the research team will have access to the 
transcribed and anonymized data, this might include external people (other local or international 
domain experts and researchers) if deemed helpful for the project.  

□ I understand that any published or reported results will not identify the participants or their institution. 
I understand that a thesis is a public document and will be available through the UC Library. 

□ I understand that all data collected for the study will be kept in locked and secure facilities and/or in 
password protected electronic form and will be destroyed after five years.  

□ I understand the risks associated with taking part and how they will be managed. 

□ I understand that I can contact the researcher, Laura-Jane Douch or supervisor Dr. Simon Hoermann 
(simon.hoermann@canterbury.ac.nz) for further information. If I have any complaints, I can contact 
the Chair of the University of Canterbury Human Ethics Committee, Private Bag 4800, Christchurch 
(human-ethics@canterbury.ac.nz) 

□ I would like a summary of the results of the project.  
□ By signing below, I agree to participate in this research project. 

 
 

Name: Signed: Date:   
 

Email address (for report of findings, if applicable):   
 

Once completed, please return to Laura-Jane Douch at laura-jane.douch@pg.canterbury.ac.nz. 
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HUMAN ETHICS COMMITTEE 

Secretary, Rebecca Robinson 
Telephone: +64 03 369 4588, Extn 94588 
Email: human-ethics@canterbury.ac.nz  
 
Ref:  HEC 2020/14  
 
 
9 April 2020 
 
 
 
Laura-Jane Douch 
HIT Lab NZ 
UNIVERSITY OF CANTERBURY 
 
 
 
Dear Laura-Jane  
 
The Human Ethics Committee advises that your research proposal “An Applied Game Design for 
Rehabilitation of Social Functioning in Individuals with Acquired Brain Injury (ABI)” has been 
considered and approved.   
 
Please note that this approval is subject to the incorporation of the amendments you have provided 
in your email of 7th April 2020. 
 
Best wishes for your project. 
 
 
Yours sincerely 
 

 
Dr Dean Sutherland 
Chair 
University of Canterbury Human Ethics Committee 
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HIT Lab NZ 
Telephone: +64 3 369 0219 
Email: laura-jane.douch@pg.canterbury.ac.nz. 
HEC Ref: HEC 2020/14 
 

An Applied Game Design to Train Social Functioning Skills in Individuals with 
Acquired Brain Injury. 

 
Information Sheet for Former Patient of Acquired Brain Injury at the Laura Fergusson 

Centre. 
 
My name is Laura-Jane Douch, I am a master’s student at the HIT Lab NZ currently conducting 
research for my thesis. This research is to explore the factors that should be considered in 
designing an applied game to improve social functioning skills in individuals with Acquired 
Brain Injuries. 

 
You have been approached to take part in this study because you have undergone rehabilitation 
for an Acquired Brain Injury at the Laura Fergusson Centre. 
 
If you choose to take part in this study, your involvement will be as an interviewee. Information 
from this interview will be recorded on an audio recording device, and be used to inform the 
design of an applied game.  
 
The following will be involved in the interview: 
 

- Your opinion of your experience with rehabilitation of social functioning skills after your 
ABI. 

- Questions about your social functioning skills before and after your ABI, and before and 
after your rehabilitation. 

- Questions about how you use technology and your opinion of using technology during 
rehabilitation of ABI. 

- You will be shown a design prototype for an applied game that Laura-Jane has 
developed. 

- You will be asked questions about how useful and easy the game is to you and how likely 
you would be to use it. 

 
A transcript of this interview will become available to you for review before analysis if you wish 
to do so (please indicate this on the consent form, I will also ask this immediately following your 
interview).  
 
All questions asked in the interview are optional and you can choose not to answer any questions 
you do not wish to. The interview itself may be as long or as short as you wish depending on 
how detailed in your answers you wish to be, however we anticipate that 40-50 minutes will 
allow for a good level of response for the questions. You have the option of participating in two 
~25 minute interviews rather than one ~40-50 minute interview if you wish. 
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The interview will be conducted via Zoom (a remote conferencing service). 
 
Participation is voluntary, and you have the right to withdraw at any stage without penalty. Please 
rest assured that your decision of whether or not you take part in this research has no effect on your 
relationship with the Laura Fergusson Trust now nor in the future. You may ask for your raw data to 
be returned to you or destroyed at any point. If you withdraw, I will remove information relating 
to you. However, once analysis of raw data starts one week after your transcript is sent to you for 
any amendments to be made (or one week after your interview if you decide against reviewing 
your transcript) it will become increasingly difficult to remove the influence of your data on the 
results. 
 
The results of the project may be published, but you may be assured of the complete 
confidentiality of data gathered in this investigation: your identity will not be made public. To 
ensure anonymity and confidentiality, you will be referred to under an anonymous description, 
the data will only be accessible to the primary researcher and  supervisors. Members of the 
research team will have access to the transcribed and anonymised data, this might include 
external people if deemed helpful for the project. Data will be securely stored on a password 
protected computer and will be destroyed after a 5-year period. A thesis is a public document 
and will be available through the UC Library. 
 
Please indicate to the researcher on the consent form if you would like to receive a copy of the  
summary of results of the project. 
 
The project is being carried out as a requirement for the Master of Human Interface Technology 
degree by Laura-Jane Douch under the supervision of Dr Simon Hoermann, who can be 
contacted at simon.hoermann@canterbury.ac.nz. He will be pleased to discuss any concerns you 
may have about participation in the project. 
 
This project has been reviewed and approved by the University of Canterbury Human Ethics 
Committee, and participants should address any complaints to The Chair, Human Ethics 
Committee, University of Canterbury, Private Bag 4800, Christchurch 
(humanethics@canterbury.ac.nz). 
 
If you agree to participate in the study, you are asked to complete the consent form and return 
to Laura-Jane Douch at laura-jane.douch@pg.canterbury.ac.nz. 

 
Kind regards, 

 
Laura-Jane Douch 
Master of Human Interface Technology Student 
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HIT Lab NZ 
Telephone: +64 3 369 0219 
Email: laura-jane.douch@pg.canterbury.ac.nz. 

 

An Applied Game Design to Train Social Functioning Skills in Individuals with 
Acquired Brain Injury. 

 
Information Sheet for Former Patient of Acquired Brain Injury at the Laura Fergusson 

Centre. 
 

□ I have been given a full explanation of this project and have had the opportunity to ask 
questions. 

□ I understand what is required of me if I agree to take part in the research. 

□ I understand that participation is voluntary and I may withdraw at any time without 
penalty. Withdrawal of participation will also include the withdrawal of any information I 
have provided should this remain practically achievable. 

□ I understand that any raw data such as audio recordings of information or opinions I provide will 
be kept confidential to the primary researcher and supervisors and that only anonymised data 
may be shared with other researchers.  

□ I understand that members of the research team will have access to the transcribed and 
anonymised data, this could include external people if deemed helpful for the project. 

□ I understand that any published or reported results will not identify the participants. 

□ I understand that a thesis is a public document and will be available through the UC Library. 

□ I understand that all data collected for the study will be kept in locked and secure facilities 
and/or in password protected electronic form and will be destroyed after five years.  

□ I understand the risks associated with taking part and how they will be managed. 

□ I understand that I can contact the researcher, Laura-Jane Douch or supervisor Dr. Simon 
Hoermann (simon.hoermann@canterbury.ac.nz) for further information. If I have any 
complaints, I can contact the Chair of the University of Canterbury Human Ethics Committee, 
Private Bag 4800, Christchurch (human-ethics@canterbury.ac.nz) 

□ I would like a summary of the results of the project.  

□ By signing below, I agree to participate in this research project. 
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□ (OPTIONAL) I would like the transcript of my interview to be sent to: 
 
(Your email address)  _____________________________________________________. 
After being sent my transcript I will review my transcript and make any changes I wish to. I 
will then send back the amended transcript within one week. 

 
 

Name: Signed: Date: 
  

 

Email address (for report of findings, if applicable): 
  

 

Once completed, please return to Laura-Jane Douch at laura-jane.douch@pg.canterbury.ac.nz. 
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HUMAN ETHICS COMMITTEE 

Secretary, Rebecca Robinson 
Telephone: +64 03 369 4588, Extn 94588 
Email: human-ethics@canterbury.ac.nz  
 
 
Ref:  HEC 2019/92/LR Amendment 1 
 
 
22 May 2020 
 
 
 
Laura-Jane Douch 
HIT Lab NZ 
UNIVERSITY OF CANTERBURY 
 
 
 
 
Dear Laura-Jane 
 
Thank you for your request for an amendment to your research proposal “A Technology-
Based Serious Game to Train Social Skills, Improve Social Functioning and Participation in 
Patients with Acquired Brain Injury” as outlined in your email dated 21st and 22nd May 2020.     
 
I am pleased to advise that this request has been considered and approved by the Human 
Ethics Committee; subject to the following: 
 

x To ensure as far as possible technology and security safeguards, please only use the 
Zoom platform for the video-interviews, rather than any alternatives. 

 
 
Yours sincerely 
 

 
 
Dr Dean Sutherland 
Chair, Human Ethics Committee 
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Once completed, please return to Laura-Jane Douch at laura-jane.douch@pg.canterbury.ac.nz. 

 

 
 

HITLab NZ 
Telephone: +64 3 369 0219 
Email: laura-jane.douch@pg.canterbury.ac.nz. 
HEC Ref: HEC 2019/92/LR 
 

Designing an Applied Game for Rehabilitation of Social Functioning Skills in 
Individuals with Acquired Brain Injuries. 

 
Information Sheet for Health Professional Involved in ABI rehabilitation. 

 
My name is Laura-Jane Douch, I am a master’s student at the HIT Lab NZ currently conducting 
research for my thesis. This research is to explore the factors that should be considered in 
designing an applied game to improve social functioning skills in individuals with Acquired 
Brain Injuries. 

 
You have been approached to take part in this study because you are a health professional involved 
in ABI rehabilitation. 
 
If you choose to take part in this study, your involvement will be as an interviewee. 
Questionnaire data and your feedback from this interview will be recorded, and be used to 
validate the design of an applied game.  
 
The following will be involved in the interview: 
 

- You will be shown a design prototype for an applied game that Laura-Jane has 
developed. 

- You will be given questions from questionnaires based on perceived usefulness and 
perceived ease-of-use. 

- You have the opportunity to provide general feedback about the prototype 
 
All questions asked in the questionnaire are optional and you can choose not to answer any 
questions you do not wish to. The demonstration and questionnaire will likely take 20-30 
minutes.  
 
The interview will be conducted via Zoom (or a similar remote conferencing service). 
 
Participation is voluntary, and you have the right to withdraw at any stage without penalty. Please 
rest assured that your decision of whether or not you take part in this research has no effect on your 
relationship with the Laura Fergusson Trust now nor in the future. You may ask for your raw data to be 
returned to you or destroyed at any point. If you withdraw, I will remove information relating to 
you. However, once analysis of raw data starts one week after your demonstration and 
questionnaire it will become increasingly difficult to remove the influence of your data on the 
results. 
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Once completed, please return to Laura-Jane Douch at laura-jane.douch@pg.canterbury.ac.nz. 

The results of the project may be published, but you may be assured of the complete 
confidentiality of data gathered in this investigation: your identity will not be made public. To 
ensure anonymity and confidentiality, you will be referred to under an anonymous description, 
the data will only be accessible to the primary researcher and  supervisors. Members of the 
research team will have access to the anonymised data, this might include external people if 
deemed helpful for the project. Data will be securely stored on a password protected computer 
and will be destroyed after a 5-year period. A thesis is a public document and will be available 
through the UC Library. 
 
There is a possibility that your future participation may be useful for this research. Please indicate 
to the researcher on the consent form if you give permission for your  contact information to be 
used in the future to inform you of opportunities to participate. 
 
Please indicate to the researcher on the consent form if you would like to receive a copy of the  
summary of results of the project. 
 
The project is being carried out as a requirement for the Master of Human Interface Technology 
degree by Laura-Jane Douch under the supervision of Dr Simon Hoermann, who can be 
contacted at simon.hoermann@canterbury.ac.nz and Dr Kristin Gozdzikowska, who can be 
contacted at Kristin@iftcant.co.nz. They will be pleased to discuss any concerns you may have 
about participation in the project. 
 
This project has been reviewed and approved by the University of Canterbury Human Ethics 
Committee, and participants should address any complaints to The Chair, Human Ethics 
Committee, University of Canterbury, Private Bag 4800, Christchurch 
(humanethics@canterbury.ac.nz). 
 
If you agree to participate in the study, you are asked to complete the consent form and return 
to Laura-Jane Douch at laura-jane.douch@pg.canterbury.ac.nz. 
 

Kind regards, 
 

Laura-Jane Douch 
Master of Human Interface Technology Student 
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Once completed, please return to Laura-Jane Douch at laura-jane.douch@pg.canterbury.ac.nz. 

 

 

HIT Lab NZ 
Telephone: +64 3 369 0219 
Email: laura-jane.douch@pg.canterbury.ac.nz. 
HEC Ref: HEC 2019/92/LR 
 
Designing an Applied Game for Rehabilitation of Social Functioning Skills in 

Individuals with Acquired Brain Injuries. 
Consent Form for Health Professional Involved in ABI rehabilitation. 

 
□ I have been given a full explanation of this project and have had the opportunity to ask 

questions. 

□ I understand what is required of me if I agree to take part in the research. 

□ I understand that participation is voluntary and I may withdraw at any time without 
penalty. Withdrawal of participation will also include the withdrawal of any information I 
have provided should this remain practically achievable. 

□ I understand that any raw data I provide will be kept confidential and that only anonymised data 
may be shared with other researchers.  

□ I understand that members of the research team will have access to the transcribed and 
anonymised data, this could include external people if deemed helpful for the project. 

□ I understand that any published or reported results will not identify the participants. 

□ I understand that a thesis is a public document and will be available through the UC Library. 

□ I understand that all data collected for the study will be kept in locked and secure facilities 
and/or in password protected electronic form and will be destroyed after five years.  

□ I understand the risks associated with taking part and how they will be managed. 

□ I understand that I can contact the researcher, Laura-Jane Douch or supervisors Dr. Simon 
Hoermann (simon.hoermann@canterbury.ac.nz) and Dr Kristin Gozdzikowska, who can be 
contacted at (kristin@iftcant.co.nz) for further information. If I have any complaints, I can 
contact the Chair of the University of Canterbury Human Ethics Committee, Private Bag 4800, 
Christchurch (human-ethics@canterbury.ac.nz) 

□ I give permission for my contact details to be used in the future, if my future participation may 
be useful for this research. 

□ By signing below, I agree to participate in this research project. 

 
 

Name: Signed: Date:   
 
 

□ I would like a summary of the results of the project.  
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